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Bring war-developed techniques 


to control tasks of many kinds. 
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Where There is Horsepower... 


THERE IS WIRE 


Is there anything easier than pushing a 
button? We do it every day—a dozen times 
or more. Yet that infinitely slight movement of 
the finger can command the instant response 
from a servant whose strength is as the combined 
power of over ninety million electrical horses! 

A hundred years ago we had available the 
same resources — the same coal — the 
same oil—the same water—but the 
great herd of horsepower went un. 
tamed. Then came lariats of electrical 
wire to rope the stallion—and train- 
ing gear of wire to gentle him— and 


Belden 


reins and harnesses of wire to make him draw 
our burdens. And what was once crude wild 
power, parades now with ten thousand different 
paces—for ten thousand different electrical wires 
have been devised to complete his taming. 

Making special wires to do these jobs is 
Belden’s Business. 


WIREMAKER 
FOR INDUSTRY 








Series C Electric Motor 
Reliance Electric & Engineering Co. 


Cleveland, Ohio 





FEATURES OF THIS MOUNTING 


. Takes standard width shielded ball bear- 
ing. 


. Bearing definitely protected from dan- 
ger of overgreasing, yet double shielded 
bearing receives adequate lubricant by 
infiltration from adjacent grease supply. 


. Grease is kept out of motor interior and 
windings. > 


. Bearing thoroughly protected from con- 
taminents of all kinds. 


. Bearing remains self-enclosed and pro- 
tected from dirt if motor is disassembled. 


. Mounting is effective in any position 
from horizontal to vertical. 
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This mounting design has just about everything that 
an electric motor needs: The windings are safe from 
grease. The bearings are safe from dirt. Overgreasing is 
impossible. Undergreasing likewise. 


The New Departure shielded ball bearing meters the lubri- 
cant received, excess lubricant finding exit between shaft 
and external cap. 


Many thousands of Series “C’’ Reliance motors made 
during the last five years have proved the advantages and 
“trouble free’ operation of this mounting. Note addi- 
tional features at left. 


New Departure’s creative engineering is freely at your 
service. ... New Departure Division General Motors Corp., 
Bristol, Connecticut. 

3437 


NEW DEPARTURE 


BALL BEARINGS 


BRANCH OFFICES + DETROIT + CHICAGO + LOS ANGELES 
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Call him when you need Insulation assistance 


A quick summons brings the IMC engineer to your side to give 


expert consideration and advice on all your most intricate and stub- 
born electrical insulation problems. He will serve you well . . . ; 
1. Assist in selection of best insulating materials for the specific cS 
job. (Note well-known nationally recognized products from ‘ F 
which to make selections.) 4 
2 4 3 z 


. Give instructions as to proper application. 


3. Suggest ways to eliminate waste. ; MANUFACTURERS CORPORATION 





4. Speed up and increase your production. 


He will welcome your call ... any time. Phone or write to us or 
nearest branch office. 





IMC PRODUCTS: Mecatien Mica Products —Vartex Varnished Cloth _  —PRCHICAGO 6 * CLEVELAND 14 
and Tapes — Varsiot Combination Slot insulation — Varnished Sitk and 565 W. Washing- 1005 Leeder Bidg. 
Paper —Fibergias Electrical Insvlation—Manning Insulating Papers ton Bivd. 


and Pressboards—Dew Corning Silicones—Dieflex Varnished Tub- 
ings and Saturated Sleevings of Cotton and Fibergles —National Hard 
Fibre and Fishpaper—Phenolite Bokelite— Adhesive Tapes— Asbes- 
tos Woven Tapes and Sleevings—Cotton Tapes, Webbings, and Sieev- 
ings—Pedigree Insulating Varnishes—Wedgie Brand Weed Wedges. 













Representatives in: MILWAUKEE 2: 312 East Wisconsin Avenue 
DETROIT 2: 11341 Woodward Avenve MINNEAPOLIS 3: 1208 Harmon Place 
; PEORIA 5: 101 Heinz Court And other cities 
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The spot of light you see above is a plastic, luminescent float — 
part of a device known as a “go-getter”. It shows the location of 
a torpedo, fired during practice, which has spent its motive power 
and sunk. One reason why a luminescent unit is used for this pur- 
pose is the fact that a small light at night is far more visible 
than a buoy or other marking device is in daylight. 

Torpedo-recovery floats represent one of many valuable uses 
of luminescence developed by United States Radium Corpora- 
tion in cooperation with the armed forces. Luminescent materials 
really “grew up” during the war. Today they are available in a 
wide range of brilliant colors, are standardized, and are immeas- 
urably improved as to stability and‘length of useful life. New 
compounds and production methods have greatly increased the 
range of practical applications of self-luminous (radioactive), 
fluorescent, and phosphorescent paints and components. 

Consider Luminescence as a Sales-Builder — If your product is 
used in darkness, chances are you can effectively utilize lumines- 
cence to increase sales. Luminescence provides continuous light 
without flame or electricity — facilitating the use of your product 
at night or wherever work must be done without ordinary 
illumination. 

U. S. Radium Corporation Offers Comprehensive Help — Our 
services include (1) designing products for luminescence; (2) 
complete production of luminescent dials, buttons, and other 
components; (3) skilful application of self-luminous, fluorescent, 
or phosphorescent materials to products or components. We'll 
welcome a chance to show what scientific application of lumines- 
cence can do for your product. No obligation, of course. Write 
United States Radium Corporation, Dept. L, 535 Pearl Street, 
New York 7, N. Y. 











This may launch a 
“BRIGHT IDEA” 


for making 
your product 
MORE USEFUL 





Luminescent torpe- 
do-recovery float 





PRODUCTS OF U.S. RADIUM 


LUMINESCENT MATERIALS: radioactive, fluorescent, phosphores- 
cent * LUMINESCENT DIALS: radioactive, fluorescent * POWDERS: 
cathode ray tube, television tube * RADIUM LOCATORS: pen- 
dants, lenses, buttons, screws, markers * ltONOTRON STATIC 
ELIMINATORS * RADIOACTIVE FOULS (alpha-ray ionization sources) 
© HIGH-ACCURACY DIALS (nonluminescent) * LUMINOUS RETICLES 
and other specialties * SILHOUETTE ILLUMINATION of clocks, 


watches, and instruments *Trade-mark reg. U.S. Pat. Office 





UNITED STATES 
RADIUM CORPORATION 


MAKERS OF UNDARK* RADIUM PRODUCTS FOR MORE THAN 30 YEARS 
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Constructed for 
long life 
under the usage 
requirements of 
television equipment, 
these mineral oil 
impregnated and filled 
capacitors withstand 
high voltage at high temperatures, 
Hermetically sealed in metal cases 
with hook, flange, or adjustable 
mounting brackets, these capacitors are 


available in varied sizes and ratings. 


Quotations for early 


delivery on request. 


TOBE DEUTSCHMANN 
CORPORATION 


CANTON, MASSACHUSETTS 





Finish it in WRINKLE—you name the color! 


What about your product? If eye 
appeal is important, Wrinkle finish 
in color—primary, tint, pastel or 
combination—may be just the eye- 
catcher you seek. 

There are other benefits to rec- 
ommend it: adaptability to sur- 
faces ranging from very flexible 
fabric to rigid sheet metal, the 


economy of only one top coat. 

Further, Wrinkle provides a 
beautifying protective coating for 
castings or weldments without 
complete finishing—an additional 
production saving. It is extremely 
durable—does not chip or peel. 

Approximately 200 leading 
paint and varnish plants manufac- 


turing Wrinkie under our license 
can supply you with Wrinkle coat- 
ings in an endless variety of tex- 
tures, patterns and colors, tailored 
to your requirements. 

Write for ‘New Wrinkles in Fin- 
ishing,” a bi-monthly report on 
developments in the Wrinkle field, 
listing these suppliers. 


NEW WRINKLE, INC. 


Offices and Research Laboratories 
1769 Springfield St., Dayton 3, Ohio 


THE “STANDARD ANSWER" TO VARIED FINISHING NEEDS 
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LOOKING FOR BETTER QUALITY CONTROL? 


MPORTANT CLUES TO FOLLOW 


| 
AS 






HAS YOUR MACHINERY 
GOT THE ‘“SHAKES’”’? 


Here’s an easy way to help reduce 
damage to machinery and- buildings 
caused by excessive vibration and there- 
by reduce noise and improve quality... 
with the G-E vibration-measuring equip- 
ment. Two indicators measure displace- 
ment—the dial-type indicator, and the 
light-beam type. The velocity meter 
measures displacement or velocity of 
vibration. All three are portable, easy 
to operate, and highly accurate. See 
Bulletin GEA-4140. 


INTERESTED IN SPEED CONTROL? 





Highly of 
rotational speeds from 1 to 60,000 rpm 
can be easily obtained with the G-E 
electric tachometers. Generators come 
in three types—heavy duty, general 
purpose, high speed—all three being 


accurate measurements 


























































be obtained with the aid of these 
eliminate waste. 


to special requirements. They will 


Electric Company, Schenectady 5, N. 


self-excited. Instrument is easy to read, 
because it can be remotely located. 
Write for Bulletin GEA-4325. 





IT’S EASY TO MEASURE TORQUE 


And it’s not necessary to cradle the 
prime mover or load when you use a 
G-E electromagnetic torque meter. It 
measures torque directly in pound-feet, 
and it can be calibrated at zero speed. 
High accuracy; easy operation. Further 
details in Bulletin GEA-4441. 




















HOW THICK IS THIN? 





With the G-E thickness gages you 
can. measure the thickness of paint, 
copper plating, sheets of glass, plastics, 
paper, or any nonmagnetic material. 
Now you can be sure coatings or sheet 
materials are of adequate thickness 







GENERAL ‘§) ELECTRIC 
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Highest quality at minimum production costs can now 
vices. They also will help you to save time and money and 
Our engineers are experienced in applying these devices 


quality control needs with you. Call our nearest office, or 
write Special Products Division, Apparatus Dept., General 












efficient, easy-to-use de- 








be glad to discuss your 


Y. 






(but not too thick or wasteful). A gage 
head is placed on the surface, and an i] 
instrument indicates the thickness. 
Three types of gage heads are available | 
covering a wide range of thickness. 
See Bulletin GEA-4363. 









COMPARE FERROUS MATERIALS 
QUICKLY, ACCURATELY 





The G-E magnetic comparator gives 
a quick, simple, nondestructive method 
of inspecting ferrous parts—such as 
rods, bolts, springs, and small fabricated 
parts—for hardness and composition. 
It tests these parts and compares them 
to a preselected standard. Helps you to 
maintain uniform characteristics 
your apparatus. Further details 
Bulletin GEA-4169. 





in 
in 


General Electric Co., Section 800-22 
Schenectady 5, N.Y. 


Please send me the bulletins checked below: 


OIGEA-4140—Vibration-measuring equipment 
(IGEA-4325—Electric tachometers 












CUGEA-4441—Electromagnetic torque meter 


|)GEA-4363—Thickness gages 









COGEA-4169—Magnetic comparator 





Company 
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NOW! Square D’s Complete 


in Surface Mounting 


* 


Die-cast enclosure with oil-resistant cover gasket 
which also seals mounting holes to prevent leakage. 
External mounting bosses have been eliminated. 


SQUARE J) COMPANY 


DETROIT MILWAUKEE LOS ANGELES 
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Pushbutton Stations 


Designed to meet NMTBA and Automotive enclosures of four sizes—for applications 

Electrical Standards for machine tools, where built-in construction is not used. 

Square D's line of oil-tight units is now The features which have made these 

available in surface mounting, oil-tight units the predominating choice for built-in 
applications, are just as valuable in these 
surface mounting enclosures. 


* Proven oil-tight and coolant-tight by severe 
tests involving millions of operations. 


* Very compact units permit small enclosures 
with generous wiring space. 


* Flexibility. Pushbuttons, selector switches and 
pilot lights can be assembled in a wide range 
of combinations. Legend plates can be posi- 
tioned for either vertical or horizontal mounting. 


* Attachments for lock-out and maintained con- 
tact operation, mount on standard units. 








Ask your Square D Field Engineer for detailed 
information. Or write Square D Company, 4041 
North Richards Street, Milwaukee 12, Wisconsin. 





Judge the performance of 
‘ Square D Type T push- 
pds } buttons by the number of 
machine tool builders 
who have designed them 
into their products. 
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OW |S THE TIME 


Standardize 


The trend in manufacturing circles today is 
toward STANDARDIZATION—away from spe- 
cials. This is particularly true of Sleeve Type 
Bearings. The designer of tomorrow's ma- 


! . 
Specify chines has a golden opportunity now to com- 
JOHNSON bine economy with efficiency by utilizing 
Johnson G. P. Standard Stock Bearings. 
G Pp From our list of over 850 stock sizes, the 
senminbinins designer can secure at least 90% of his 
requirements without delay. Every bearing 





is precision finished to standard tolerances, 
ready for immediate installation. Large pro- 
duction runs provide a low unit cost and 
every bearing is cast from the highest quality 
bronze alloy available. 

» Our new catalogue lists and describes the 
complete service available on Johnson G. P. 
(general purpose) Bearings. Write for your 
copy. Johnson Bronze Co., 570 South Mill 
Street, New Castle, Pa. 
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No matter what you make or design, it may pay you well to 
scan this skeleton application list of Resinox industrial resins: 


Unless you've fully investigated lately the many ——_— —_ | 























Laminating resins . . . for laminating wood veneers, paper, and fabric | 
applications of Resinox industrial resins . . . it's into tough, impact-resistant laminates for a variety of purposes . . . wall 
! 
| 


paneling, gears, safety helmets, electrical insulators, radio parts, furni- 
possible you're missing an opportunity to use ture, airplane parts, etc. They can be prepared to offer excellent elec- 


trical properties, chemical resistance, postforming qualities and resistance 
to weather and aging. { 


and profit by these versatile, useful thermoset- 





ting resins : Grinding wheel resins . . . for binding the components of abrasive | 
. wheels into stronger, more dense and more resilient wheels. Special 
formulations to meet special requirements. 


New applications in the field of laminating, H | 
Brake lining resins . . . for impregnating and bonding components of | 





bonding, and impr egnating come to attention high friction, long wearing, tough, stable brake linings and dutch facings. 





almost daily now as molders, designers, mate- Liquid resins . . . for saturating paper suitable for plywood overlays, 


for bonding glass and mineral wool insulation into handy bats, for wire | i 


rials researchers, are re- enameling and for special adhesive purposes. | 


they might help you, call Monsanto Plastics resin experts. Long years of 
experience in this specialized field qualifies them well to give you gen- 
vine help. Technical data or samples, also, are yours for the asking. 
Write, wire or phone: MONSANTO CHEMICAL COMPANY, Plastics 
Division, Springfield 2, Massachusetts. > 









and bringing forth new Day ee 










. Resinox: 
materials. Reg. U. S. Pat. Off. 








converting, redesigning, \ Y ) AY \ jy \ ‘i ) If you have any ideas or any questions about industrial resins and how 
| 
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Si’ NESTON Mutual Conductance 


y | Tube 


Wes 


(ON Zo 


¥ Direct-reading mutual conductance 
tests, and “Good-Bad” indications. 


v¥ New patented high frequency tube 
testing circuit. 


v¥ AC-DCvolt-ohm-milliampere ranges. 


v Tests 4, 5, 6, 7 prong octal, loctal, 
miniature, and acorn tubes...spare octal 
and miniature sockets. 


¥ Hot neon leakage test between any 
two tube elements... neon short check. 


checker and Circuit Analyzer 


MODEL 798—TYPE 3 


v¥ Adjustable plate, screen, grid bias, 
and signal voltages. 


v Flexibility in switching simplifies 
testing present and future tubes. 


ad Durable heavy - gauge, light-weight 
alumium ¢ase. 


Model 798 combines broad utility, rugged- 
ness, and dependable accuracy for mainte- 
nance of sound and electronic equipment. 
Detailed bulletin available. Weston Elec- 
trical Instrument Corporation, 582 Fre- 
linghuysen Avenue, Newark 5, New Jersey. 


ALBANY © ATLANTA © BOSTON * BUFFALO * CHARLOTTE + CHICAGO + CINCINNATI © CLEVELAND © DALLAS © DENVER © DETROIT © JACKSONVILLE * KNOXVILLE © LOS ANGELES © MERIDEN » MINNEAPOLIS © NEWARK 
NEW ORLEANS © NEW YORK © PHILADELPHIA © PHOENIX © PITTSBURGH © ROCHESTER © SAN FRANCISCO + SEATTLE © ST LOUIS »* SYRACUSE © IN CANADA. NORTHERN ELECTRIC CO., LTD., POWERLITE DEVICES, LTD. 
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Small 
BUT IMPORTANT 
REFRIGERATOR 

PARTS of 


J 


runcecerncenatet TN PLASTICS soc: stig 
Seen mre eecccemes 


trical properties. satine 98 eos 


WHETHER YO 


en 


Inherent capacity to stand up and perform under the worst 
conditions of moisture and temperature is absolutely essential 
eth el eel tahi deal bahlae alan in electrical parts like these. Frequent servicing costs for the 
appliance buyer eventually cost the manufacturer his reputa- 
tion. So these jobs came to Amos... and Amos did them right! 


FOR ELECTRICAL APPLIANCES 





TOOLS 0 
UTE ety eer eT Amos quality controls . . . of materials, die-making, molding, 
TCL Mar eee arate a finishing . . . watch over the product-reputation of Amos cus- 
Oe ee ee | tomers, assuring dependable injection-molded plastic parts, 
VM large or small, with the right characteristics to meet service 


a orn Vee ys am | conditions. 





Just send us your drawings or write us about any parts prob- 
lem you may have. We may already know the answer—and 
Amos engineers have a way of finding new answers when the 
problem demands it. 
AMOS MOLDED PLASTICS, EDINBURGH, INDIANA 
Division of Amos-Thompson Corporation 
One of the Most Modern Plastic Molding Plants in the Industry 
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Want to now more about SPOTI®) WELDING 


! 
! 
! 
! Pl 
! 
! 2 
o” O 
o7 What Can You Do with Taylor-Winfield Spot Welders? 
You can join sheet metals in a variety of shapes 
... boxes, frames, grill work, wire products, 
kitchen ware, racks, automotive parts, radio cases. 
The new Taylor-Winfield Spot Welder bulletin 


shows you what you can do in terms of gauges, 
sizes, and types of material. 


Are Taylor-Winfield Spot Welders Easy to Operate? 


Skilled training not necessary. Three types 
available . . . foot, air, or motor operated. Once 
set and ready, a Taylor-Winfield Spot Welder 
gives you the same high quality of weld time after 
time, day in and day out. 


Does Taylor-Winfield Make Different Styles of Spot 


—ae es es ee ee Welders 


Yes. The popular types are rocker arm and 
MAIL COUPON today! 






press, and in addition we make several others for 
special work. This new bulletin discusses the 
rocker arm type but includes data useful on all 
spot welders. 


& 

| This new Taylor-Winfield Spot 
Welder bulletin contains 12 pages 
Cc of useful information, covering such 
ompany elements as speeds and welding 
eee pon soem. styles of 
orns, specifications, descriptions 
Address and illustrations of spot welders 
and products made on spot welders. 

City State Send for your copy today. 


FueTAYLOR-WI 
ee Be) 
WARREN , 
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WHETHER YOUR PRODUCT IS SMALL OR LARGE... 


aaa 


LISTEN TO... the “Hour 
of Mystery” presented by 
United States Steel on the 
radio every Sunday evening. 
Consult your local newspaper 
for time and station. 









AMERICAN 
% SPRINGS 


Ve ry 
TS 
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AMERICAN STEEL & and New York 


Columbia Steel 
Tennessee Coal, 


UO STATES 


BETTER SPRINGS 


will make it better 


. HE flick of a lighter . . . the cushioned surge of a 
powerful locomotive . .. both depend on mod- 
ern spring engineering for their successful perform- 
ance. Size places no limitation on our ability to 
help you select the right springs for your product. 

Perhaps the manner in which you must apply 
springs may seem involved and decidedly off the 
beaten track. But the chances are that a precise 
and workable answer can be found in the vast fund 
of spring engineering experience our specialists 
have accumulated over the years. If it turns out 
that you do require an innovation in design and 
application, our unexcelled research, testing and 
metallurgical facilities are available to develop 
completely new springs of the proper character- 
istics. 

When it comes to production, we can offer you 
the advantages of fully controlled quality and per- 
formance. Remember, we make not only the springs 
but the steel that goes into them. And our manu- 
facturing capacity has been streamlined and tuned 
up to meet your needs, whatever the quantity, If 
you want better springs ‘than you can get elsewhere, 
call us. 


WIRE COMPANY 


ibutors 


Chicago, 
Cleveland, Stale 


Distr 
cisco, Pacific Coast 

ee _— Birmingham, = Dist 
a "steel Export Company, New Yor 


sTEEL 


United States 











balk ih 








RES AGP SS PRPS KM. KW OO 































































uy 

+e ote Ty 

Th aha 

fi Seam S280 1888 On ie} 
prea h 
sane tae; ieee tt reed 
SS 
Soa y 
eee tT 


, 









le ae ~ we 


a * ae ce 
ae ges 
‘ 


Fs WS eS NY LK | 
OO OOOO DE 


Teena: 


PRECISION § 
TOU 
hie % 


ne Q al 
ee ‘ 









“we 


Cee Oe ae ee 





7 
a 
tg Ne 
| . 
are eA i 
aX UX, iad 


tx 


no 


Pe 


‘ ea o 


- ee Re 4 


‘= 


— 


~* 
Ta Byars Ors, 


VAS ae ' cs 


ae 


Fs 
, 


ACROSS. THE-LINE TYPE without overload protection 


Everywhere relied upon to give positive 
control of motors; especially suitable for oil burn- 
ers, refrigerators, motor-driven machinery and 


lighting loads. 


These switches have rugged, durable mechanisms 
built to perform with the sturdy integrity char- 
acteristic of Arrow-H & H Lines.. Bakelite arc 
snuffers increase breaking capacity; kick-off re- 
lease mechanically starts the switch blades in 
motion and prevents sticking; extra-heavy blades 
and contact jaws increase current-carrying capacity. 


Different styles of mounting are supplied for a wide 


range of machine-design requirements. Sep- 
arate switch units are available for installations in 


switch housings built into motor-driven machinery. 


No. 6808 (upper and lower right) is a double-pole 
switch for single phase motors; No. 7810 (upper 
and lower left) is 3-pole for 3-phase jobs. 7810 
combines greatly increased mechanical life with 
small size: —4\¢" high, 211%” wide, 2154” deep over all. 
The line includes 3-way, 4-pole and 2-speed revers- 
ing switches. All have horsepower ratings. . . Every- 
thing you may need in this line will be found in Mo- 
tor Starting Switch Catalog No. 9-M—on request. 


INDUSTRIAL CONTROL DIVISION 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN..U. S.A. 
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BOTH ARE 


FOR THE JOB THEY HAVE TO DO fesscrronas 


Like the feather designed by nature, Gears by G.S. are highly efficient 
components. They are designed with the greatest possible skill and 
precision to function smoothly, quietly, and economically for years. 
Type of gear, choice of proper material, best and least costly method 
o ere .. these and all other factors affecting the custom- 
building of the finest Fractional Horsepower Gears are familiar 
subjects to our gear specialists. You are well advised to submit Small 
Gear problems to our competent engineers. Their friendly counsel 
incurs no obligation. 


Hon, 
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Depend upon it. When Continental’s staff of plastic 
experts train their talents on a product problem, they get 
results. They know what they’re doing, and go straight to the 
heart of the problem in a sure and experienced fashion. 


The octopus above is an example of what we mean. Each 
part of the creature represents a plastic success story for 
Continental’s Plastic Division. The body, as an illustration, 
is a plastic dust cover. The nose, a plastic shoe tree handle. 
And so on. 


For quality of product, and quality of “know-how”, look 
' to Continental every time. 


CONTINENTAL 


OTHER CONTINENTAL PRODUCTS 


Metal Containers ~ iM WE F S 
Fibre Drums « Paper Containers ‘ 


DIVISION 








Crown Caps and Cork Products 


| Paper Cups « Steel Containers 
Machinery and Equipment 
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Distributed by 
INSULATION MANUFACTURERS INSULATION AND WIRES TRI-STATE SUPPLY 
INCORPORATED CORPORATION 


CORPORATION 
Manufactured by 


THE P. D. GEORGE COMPANY, ST. LOUIS, U.S.A. 





%* Design CHROMALOX Electric Heaters 
into your products. They increase efficiency, simplify 
installation, reduce costs and decrease weight — without 
changing functional design. 
%* CHROMALOX Application Engineers — men who know electric 
heat — are ready to work with you on all phases of product develop- 
ment incorporating the use of heat. 
* Submit your problems to a CHROMALOX Application 
Engineer for recommendations. 


WANT HELPFUL IDEAS? Send for “100 
Ways to Apply Electric Heat’’ booklet, 
Catalog 42 and address of Chromalox 
Application Engineer serving you. 


ChIROMALOX 


loa 1h te aL ML Lee LEE 


EDWIN L. WIEGAND COMPANY 7530 THOMAS BOULEVARD 
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SELENIUM RECTIFIERS 


FROM 10 MICRO AMPERES TO 10,000 AMPERES 


Permanent characteristics. 
Adaptability to all types of circuits and loads. 
Unlimited life—no moving parts. 


Manufacturers of a broad line of SELENIUM 
Power and Instrument Rectifiers, Photo-Electric 
Cells and allied scientific products. imnenenity 10 chmeepherie changes. 


Solve your rectification problems with High efficiency per unit weight. 


SELENIUM. SELENIUM rectifiers are rapidly 
becoming standard in industry. Check these 


Hermetically sealed assemblies available. 
From 1 volt to 50,000 volts RMS. 

From 10 micro-amperes to 10,000 amperes. 
Economical—No maintenance cost. 


SELENIUM CORPORATION OF AMERICA 
Affiliate of WICKERS, Incorporated 


1719 WEST PICO BOULEVARD © LOS ANGELES 15, CALIFORNIA 
Export Division: Frazer & Hansen, 301 Clay Street, San Francisco 11, Calif. 
in Canada: Canadian Line Materials, Ltd., Toronto’ 13, Canada 
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@ For the first time in a hydraulic unit, MULTIPREss 
brings the kind of ram action you need for efficient, low- 
pressure, high-speed blanking operations—and adds some 
typical MULTIPREss operating advantages in the bargain. 
Muttipress, for example, enables you to pre-regulate 
pressure loads to the exact needs of each operation. 
Equally important, you can design for progressive opera- 
tions without having to consider torque losses. You pierce 
or blank at the same pressure level throughout all stages 
of step-punch operations—at pressures that do the job 
perfectly without risk of tool breakage if the metal jams 
or doubles in the die. And on single-cycle blanking opera- 
tions MULTIPREss ends all danger of double strokes. 
Users report that this close regulation of pressures gives 
timely warning when tools are getting too dull for good 
operation. Also that quick, easy adjustment of ram stroke 
length speeds up job change-overs and gives MULTIPREsS 


added utility value. 


DENIS 


EQUIPMEN 









{APPLIED 


eo) | 22M 1199 DUBLIN ROAD, COLUMBUS 16, OHIO 


On some operations, it has been indicated that the 
steady, uniform ram action of the MULTIPREss gets better, 
cleaner results. The advantages of this controlled ram 
action shows up even more clearly on secondary drawing 
and forming operations. 

In MuttipreEss, you have a choice of 4-, 6- and 8-ton 
capacities, each in seven models, with manual or auto- 
matic-cycling controls—plus standard MULTIPREss tool- 
ings and accessories that adapt the basic unit to scores 
of special operations. 

The remarkable operating features of this highly com- 
pact, self-contained tool are quickly evident in the 4-ton 
unit: Its ram stroke is fully adjustable from 1/16-inch to 
6 inches . . . downward ram pressing range is from 300 to 
8000 pounds at 200 ipm; ram return effort up to 5000 
pounds . . . it weighs only 725 pounds and measures only 
16 x 26 x 34 inches. Write for details on this mighty 


production midget! 


<r HIGH-SPEED LAMINATE BLANKING 
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ON ENGINEERING CO. 


THE DENIS 
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Scovill 


NON-FERROUS 


Are you completely satisfied with the 
brass, aluminum or other non-ferrous 
metal parts you’re now using? If you 
think there’s room for improvement in 
their design, quality or cost, it would be 
&@ smart move to put your problems up to 
Scovill. Our long and varied experience 
in non-ferrous forgings has aided many 
manufacturers by providing them with 
either better products or lower costs. 
Let us put that experience f work for 
you. 


GET THE FACTS 


We'll be glad to send full details on 
how you can benefit by making Scovill 


Please send me information about your metal-working facilities. 
I am interested in non-ferrous forgings for the applications 


Materia: ~ Brass Forcinc 





your METAL=PARTner. Just fill in the 
coupon below and mail it today. 
Scovill Manufacturing Company, 
Waterbury 91, Conn. Export Department: 
405 Lexington Ave., New York 17, N.Y. 





When SCOVILL becomes 
your METAL-PARTner... 


MACHINED FORGINGS AT LOWER COST 
THAN BY PRESENT PRODUCTION METHODS 
MAY BE POSSIBLE 


Originally, this brass packing nut was a 
screw machine item, requiring 1168 lbs. of 
special shape rod per thousand pieces. By 
changing to forging, Scovill cut down the 
amount of metal to 619 Ibs. per thousand — 
a two-way saving, because of the lower cost 
of the forging rod. 

But Scovill economy is concerned not 
only with savings in materials. Our modern 
machining equipment also saves time in the 
production of forgings. The net over-all 
saving in this particular case was about 75 
per cent. 





SCOVILL MANUFACTURING COMPANY 


Forgings Division 
(Aircraft DFire Extinguishers 18 Mill Street 
(Automobiles (Household Appliances | Waterbury 91, Connecticut ” 
(Band Instruments LIndustrial Instruments 
[LIBlow Torches (Plumbing Goods 
(Cameras (Pumps DRIND iccrtsciesstisibincnieiidlibapiaeinencnnhiitnnpeiierctioneaaille sorsesesenecenessecessonen 
CiCommunication Equipment _ [Valves 
[iCompressed Gas Cylinders []Welding Equipment — | Company ....:nmmnmmmnmnnenmenemennnne ae re Oe 
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Ithough Micro Switch products are favorably known 
A and widely used throughout industry, not all engi- 
neers are familiar with these three basic facts: (1) That 
switches bearing the familiar trademark ‘‘Micro Switch” 
lead the snap-action field in the precise accuracy of their 
performance; (2) that Micro Switch products are avail- 
able in types of construction not ordinarily associated 


Only those who have need for 
superlative Snap-Action will want 
this NEW Super-Precise Switch 


This new switch, while similar 
in appearance with the fa- 
miliar basic Micro Switch, in- 
volves new features of con- 
struction and possesses cer- 
tain operating characteristics 
which make it the most pre- 
cise snap-action switch ever offered for use where extremely 
precise operation is essential. It operates repeatedly at precisely 





the same point with a maximum variation of +0.0001" over 
100,000 operations! 


This accurate repeatability of 
Operation at a precise point is 
due to special construction 
which involves three specific 
features. The stainless steel 
plunger pin, instead of being 
guided by a hole in the plastic 
cover, moves in a carefully fitted bronze guide imbedded in 
the cover. The pin and the guide are carefully ground to close 
tolerances assuring absolutgly —— travel of the actuating 
plunger. Note illustration. 4. 





The second factor in its ® 
precise operation is the 
specially hardened sur- 
face of the plunger pin 
which exerts pressure 
only on the raised “pimple” in the tension member of the 
Micro Switch spring. With this combination, no deviation at 
the point of pressure is possible. 


the special construction which elim- 


a normal range of 60° to 100° F. 





Ol's 


with the conventional small, plastic enclosed type of 
Snap-action switch; (3) that Micro Switch possesses 
a degree of know-how which has established its leader- 
ship in the field. 

The new, super-precise switch—Catalog No. BZ-R19— 
as described below, is the most recent example of Micro 
Switch precision construction and performance. 





The third factor in the superlative. 
eee 
performance of this new switch is 






inates effect of temperatures within 































While you can employ this switch in building your own gages, we 
wish to point out that accurate gaging will be attained only as the 
other parts of the gage embody the same precision as the switch 
itself. The above illustration shows how four of these new switches 
are used in a specially built gage used by Micro Switch to insure 
close tolerances in the manufacture of this new switch, as well as 
other Micro Switch products. 


GAUGING 


ae) 


SORTING 

















This is an example of how two of these new switches and one die 
cast enclosed type switch, in combination with a solenoid and micro- 
meter knob, are used by one manufacturer in the gaging and sorting 
of mica. Micro Switch products, plus the extreme care used by the 
manufacturer in building the other parts, resulted in a reliable time 
and money saving tool. 










































To MICRO SWITCH 


for this Super-Precision 





he Micro Switch snap-action principle lends it- | amples shown on this page are typical of how some | | 
self to so many types of construction, such varied — engineers have utilized the Micro Switch snap-action | 
means of actuation, and so many different applica- _ principle of precision switching by the use of special 





tions that space permits neither a description nor constructions suggested and designed by Micro 
illustration of all of them. However, on this page, | Switch engineers to solve a specific problem. Study 





we show a few which may suggest a solution of these examples; compare them with your own prob- 
some problem now confronting you... The few ex- —_ lems, and ask for Micro Switch cooperation. 


MICRO SWITCH Snap-Action 

can be furnished in many types 

of construction and with varied 
means of actuation 


Switches shown here were specially 
made to meet specific problems for 
volume applications 


i 


Micro Switch snap-action can be worked into so many 
versatile Constructions and actuations that it can be used 
for a-thousand-and-one uses. It is not limited by shape, 
size, Of actuation; as a result, engineering ingenuity has 
already adapted it to meet a wide range of mechanical 


and electrical problems. incorporated in this construction Here is an exampie of what 
J i 7 : is the Micro Switch snap-action Micro Switch engineers can ac- 
Listed are a few uses where Micro Switch snap-action principle with a push button  complish by adopting the Micro 


controls the mechanics of the following operations: actuator for panel mounting. Switch snap-action principle to 
OM deli hae 





@ packaging products @ controlling electronic tubes 
@ bottling fluids @ electrical control for gages 


@ recording aircraft flights @ position indicator 


@ money changing @ float alarms 
@ dispensing drinks @ temperature controls 
@ heating water @ counting mechanisms 


@ steering ships @ automatic weighing 





This Dual Switch Assembly incor- Micro Switch engineers in in- 


points ; 4 . porates the Micro Switch snap- corporating the Micro Switch 
If you have similar operations or are interested in how the action principle, and has been principle into this housing call 





: : . itioni indi- _—it t ars a itch b i 
above operations were accomplished, feel free to write tepals i Ae te ltl 
cators in marine work. its construction. 


Micro Switch, Freeport, Illinois, for complete information. 


This Trade Mark (i is a sign 


of genuine precision Snap-Action 
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Switch snap-ac- 
© 1946, First Industrial Corporation 


eae tT.) 1a) 14): 
, eg li incorporat- Here Micro Switch snap-action 
" editintoather- principle was used in o group of 
sl Ic RC ~ WE Sloe small switches around a rotating 
ay al dy oh H cam to control movements neces- 


sary to change from one aircraft 
gasoline tank to another. 


FREEPORT, ILLINOIS, U.S.A 


WHY NOT DISCUSS YOUR SWITCH PROBLEMS 
WITH MICRO SWITCH? 














Solve Complicated GENERAL 

Heavy-Duty Contact PLATE 
Problems with... j Ze Jf 

Conte Culllont 


FOR WELDING OR SOLDERING 





“> 
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If you manufacture your own contact assemblies, 






* 
BASE METAL investigate General Plate Laminated Contacts and 


homtentit\Delnane Buttons. Made by permanently bonding silver, platinum 






or other precious metals to inexpensive steel, brass or 
other base metals, they can be easily applied to your parts by 
projection welding, electric brazing or soldering methods. They 
come with flat or dome tops... have projection backs for 
welding or solder flush backs for brazing. They'll speed pro- 
duction, save costs and give solid precious metal electrical per- 
formance at a fraction of the cost of solid precious metals. 

If you have a contact problem, investigate General Plate Lami- 
nated roetals. Our engineers are available for consultation. 


Write, specifying your particular requirements. 


GENERAL PLATE DIVISION 


OF METALS & CONTROLS CORPORATION 
50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, IIl.; 2635 Page Drive, Altadena, California; Grant Bidg., Pittsburgh, Pa. 
ATTLEBORO, MASSACHUSETTS 
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For Better Machines and Appliances—ask your designing engineer how our Lubricant-Retaining Bearings and 
Parts will improve operation, lower installation and maintenance costs and put an end to lubrication failure 


BOUND BROOK OIL-LESS BEARING ne. 


(Established 1883)Manufacturersof COMPO Oil-Retaining Po 5 B 

ioe DIRON Sintered Iron Bearings and Parts * BOUND BROOK pets ¢ oi ere ng 
Plain Bronze Bearings * Bronze Castings 

RESEARCH AND DEVELOPMENT IN POWBER METALLURG Y 


Main Office: BOUND BROOK, New Jersey * Branches: 1255 Book Building, Detroit 26, Michigan * 190! Santa Fe 
Ave., Los Angeles 21, California * Canadian Representative: Dominion Bearings Ltd., Toronto * Montreal * Winnipeg 
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Today’s Modern Dairy Equipment 
Utilizes Forced Air 


Mechanization has made modern dairies more effi- 
| cient and more sanitary. The proper circulation of 
air has been an important factor in this development. 

Torrington’s design and engineering skill have 
helped to solve the problems in this field, as in count- 


less others. Whatever your product, we can help you 


select the proper fan or blower wheel. For further 


information, write us at 16 Franklin Street. 









BEHIND THE SCENE 


there’s a Torrington Air Impeller 







Milk cans are cleaned and 
sterilized by hot water and 
steam. Torrington Air Im- 
pellers draw off the steam 
and dry the cans after 
cleaning. 


Paper milk containers are limp and impractical until 
they’re given a sterilizing, hot paraffin bath, then a firming 
cold air bath—air circulated by Tortington Air Impellers, 


I © IR I UW GU OW 


MANUFACTURING COMPANY, TORRINGTON, CONN. 


Air Impellers for Every Purpose 
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MORE of EVERYTHING... Except Complication 


.. in Gast Vacuum Pumps (to 28 in.), Compressors (to 30 lb.), and Air Motors (to 1 bh. p.) | 
For Original Equipment 








When you drap a match into an ash 
tray, you don’t put a spring behind it 
to MAKE it drop; it drops by itself. 


ENGINEERING TEST OFFER 
.. $0 You Can SEE IF YOU'RE 
MISSING SOMETHING! | 


Gast design is like that. Instead of 
complicating matters with mechanical 
means for accomplishing ends, Gast 
uses the forces inherent in things them- 
selves. 


Simply write our Engineering Department and 
explain the operation you think air might 
handle, or describe the job air is already 
doing for you. Our Engineering Department 
will study your problem, select or design a 
Gast unit to do the specified work at less cost 
or et greater efficiency or both. Then, without 


Example: A rotor rotates. In doing 
so it creates centrifugal force. In an 
armature that force goes to waste. In 
a piston it doesn’t even exist. But in a 
Gast it compresses the air. (Or creates the 


vacuum. Or runs the motor.) cost or obligation, the recommended unit wil! 


. be shipped to you for your performance tests. 
Thus the Gast is remarkably free of - 


valves, springs, rings, slides, guides, 
hinged members and the like. With 
design that doesn’t get in its own way 
the Gast is direct and simple, finely 
built, reasonably priced. With such de- 
sign the Gast 1s able to give MORE 
per pound of weight, MORE per horse- 
wer, MORE of what’s wanted, and an) 
SS of power-consuming, mainten- 
ance-breeding complexity. 








Vanes: Self-seating pound of weight, 

That is what makes the Gast prefer- Men 4 orto fic Ly more air per horse- 
able as standard equipment on other springless. Centrifu- power Forced- GET THIS IDEA-CATALOG 
machines. How about yours? Better gal force holds them — air cooling: long life, \ 


send now for the new Gast catalog. PELE cylinder wall. oil economy; no hot- 
e's Gall of ides They “work without oil odor... Auto- 


Vol <3 Continu- matic shaft seal: no 
Ous, non-pu sating packing, no leaking, 


GAST MEG. CORP. flow...Moreairper no adjusting 
107 Hinkley Street 
Benton Harbor, Michigan 
















It not only tells how Gasts 
are built and all about them, 
but suggests uses that may 
not have occurred to you. 
Write for it; no charge or 
obligation! 









, 






A Gast Compressor is Tucked Inside this Powder Blower 






Gast Vocuum Pump in a Tank Sump Cleaner Gast Vacuum Pump in a Photographer's Portable Printer. 
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How Pills 
picked-up Plastics 










A Kurz-Kasch idea for reducing loading time back in 1920, 
forming material into preforms or “pills,” quickly came 
into universal use. Without it, early pre-heating and today’s 
Heatronic techniques might never have proved practical. 


| Somzonz always benefits first from every new 
idea in plastic molding—and plastics buyers in that happy position usually 
| count their gains in dollars and cents. 
| As this series of ads reveals, Kurz-Kasch customers have reaped these 
benefits for many years. If your problem is compression or transfer mold- 
| ing—if you want to take advantage today of tomorrow’s bright ideas—let 
| us tell you about Kurz-Kasch’s molding facilities. Send for your Free 
copy of our booklet, ““A Businessman’s Guide to the Molding of Plastics.” 


kK UT. { - kK asch For Over 29 Years 
Planners and Molders in Plastics 


urz-Kasch, Inc., 1419 S. Broadway, Dayton 1, Ohio. Export Offices: 89 Broad Street, New York, N. Y. 
ea Sales Offices: New York ¢ Chicago * Detroit ¢ Los Angeles « Dallas ¢ St. Louis ¢ Toronto, Canada. 
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the NEW SIZE 9 


(300 AMPERES) 


Bulletin 709 
Across-the-Line 











Solenoid Starter 


Allen-Bradley is proud to announce the development 
of another solenoid starter—the new Size 5. In this new 
300-ampere switch, you get all the advantages of 
Allen-Bradley solenoid design—maintenance-free, 
double break, silver alloy contacts; simple solenoid 
construction; compact self-contained switch mechanism. 
Very possibly you have some Allen-Bradley solenoid 
starters doing a dandy job for you on your smaller 
motors. The new Bulletin 709, Size 5 is in the same 
class. It will give you the same satisfaction. 


MAXIMUM RATINGS: 


50 hp, 110 volts 
100 hp, 220 volts 
200 hp, 440-550 volts 


aS. e ay. Da 
ee 


es a 





YY DOUBLE BREAK 
SILVER ALLOY CONTACTS 


NO CONTACT 
MAINTENANCE 


Y SIMPLE CONSTRUCTION 
Y COMPACT 
Y EASY TO INSTALL 





You gef these advantages in 
ALL SIX SIZES | 
of the Allen-Bradley 


Solenoid Starter 


With the development of the new Size 5, 
Bulletin 709 solenoid starter, you can get the 
recognized benefits of solenoid construction—not 
only in small starters but for applications up to 
300 amperes. Because of their inherent simplicity 

and ruggedness, these sol- 
enoid starters are good for 
millions of trouble-free oper- 
ations. Write for information. 


ALLEN-BRADLEY COMPANY 
1316 S. Second Street 
Milwaukee 4, Wisconsin 
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Expansion Curves Showing 
Comparison Between 
Carpenter Low Expansion | Corbon Steel uM 
Nickel-lron Alloys And t 
Corbon Stee! | | Low Expons 
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| Corpenter Invor "36" & 





... FOR ACCURATE OPERATION —A=—=—— 7 Fr. 


Where expansion and contraction of parts subject 
to extreme temperature change could interfere 
with accurate operation, Carpenter Low Expansion 
Alloys are used extensively. The range of —80°F 
to +400°F is covered by Carpenter Invar “36”, 
with an expansion rate about 1/10 that of carbon 


steel. For producing parts on automatics, Carpenter 


TEMPERATURE — Degrees Fahrenheit 


Free-Cut Invar “36” is available in bar form. Be- 
tween O°F and 600°F, Carpenter Low Expansion 
“42” expands about 1/3 as much as carbon steel. 
And Carpenter Low Expansion “49”, with a 
substantially lower expansion rate than carbon 
steel, can be used for temperatures above 600°F 


or for the entire range. 











































Close tolerance radar parts made from Carpenter 
Free-Cut Invar “36” to obtain the required low 


expansion characteristics. 








. + TO PROVIDE MOTION 


By combining an alloy with a high coefficient of expansion and Carpenter Invar “36”, 
accurately controlled motion can be produced by the difference in expansion rates. Bimetal, 
low expansion struts for thermal switches, rods for temperature regulators, compensat- 


ing devices, etc. are typical applications in this respect. 


New bulletin contains useful informa- on your company letterhead, indicat- 


tion on Carpenter Low Expansion Alloys, ing your title, will start your Carpenter 
their expansion characteristics, magnetic Low Expansion Alloy Bulletin on its 


and mechanical properties, etc. A mote way to you. 
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Permanently insulated Rockbestos wires take heat limitations 
out of product performance because they withstand high operating 
and ambient temperatures and conductor-heating overloads. They 
permit you to design and build products which will operate depend- 
ably at maximum efficiency regardless of heat and other wire- 
destroying conditions. 

Designed for severe service, the permanent impregnated asbestos 
insulation of Rockbestos wires, cables and cords won’t bake brittle, 
crack or flow under heat . . . thus guaranteeing product perform- 
ance by eliminating heat-induced wire-failures. In addition, Rock- 
bestos wires give you these plus advantages . . . permanent flexi- 
bility under all operating conditions .. . . elimination of fire hazards 
... high resistance to oil, grease, -moisture, corrosive fumes and 
aging. 

Wire long-lasting, dependable usage into your products by using 
Rockbestos wires, cables and cords. 125 permanently insulated 
constructions, from Firewall Hookup Wire to space-saving instru- 
ment cables and power cables, are included in the Rockbestos line. 
Write for recommendations and catalog. 


ROCKBESTOS PRODUCTS CORPORATION 
826 Nicoll Street, New Haven 4, Conn. 


ROCKBESTOS 


The Wire with Permanent Insulation 


NEW YORK BUFFALO CLEVELAND CHICAGO PITTSBURGH ST. LOUIS 
LOS ANGELES SAN FRANCISCO SEATTLE PORTLAND, ORE. 
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A few of the 125 permanently insulated wires, 
cables and cords developed by Rockbestos. 
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ROCKBESTOS FIREWALL HOOKUP WIRE 


This heat, flame and moisture resistant wire, insulated 
with high dielectric tapes and impregnated felted asbestos 
and covered with color-coded, lacquered glass braid, has 
a maximum operating temperature of 125°C. Ideal for 
radios, television, amplifiers, calculators or small motor, 
coil, dynamotor and transformer leads. No. 22 to 4AWG 
in 1000 volt rating—No. 12, 14 and 16 AWG in 3,000 
volt, also in twisted pair, tripled, shielded and multi- 
conductor constructions, 


ROCKBESTOS THERMOSTAT CONTROL WIRE 


A multi-conductor control wire for low voltage inter- 
communications, signal and temperature control systems. 
Its asbestos insulation and steel armor assure trouble-free 
circuits, Sizes No. 14 to 18 AWG in two to five conductors 
with .0125”, or .025”—or (for 115 volt service) .031” 
impregnated asbestos insulation, 
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ROCKBESTOS A.V.C. MOTOR LEAD CABLE 


Use this apparatus cable for coil connections, 
motor and transformer leads exposed to overloads 
and high ambient temperatures. Insulated with im- 
pregnated felted asbestos and varnished cambric, 
and covered with a heavy asbestos braid, it is heat- 
proof and resistant to oil, grease, moisture and 
flame. Sizes 18 AWG to 1,000,000 CM, 
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Sen Francisco 


Tulsa 
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Houston 


The big swing is to Alcoa Aluminum 
Screw Machine Stock. You can buy it 
in any quantity. Stocks are now the 
largest in history. With nationwide 
distribution, you get prompt shipment. 
But that’s not all—when you “turn 
-it out of Alcoa Aluminum’’, you can 
cut your costs and increase your profit. 
Prices are less than prewar. 
If you are not using aluminum for 
screw machine products, consider the 


advantages it offers you. Aluminum 


pee 
ALCOA a tuminum 
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can be worked at top machine speeds. | 
It gives a fine finish that is highly resist- 
ant to corrosion. It’s light in weight. 


Hundreds of manufacturers are turn- 


| 
| 
ing these advantages into profit right 
now. You can, too. Order your supply of 
Alcoa Aluminum Screw Machine Stock | 
today. The nearby Alcoa office can | 
give you prices. 

ALUMINUM COMPANY OF AMERICA, | 
2179 Gulf Building, Pittsburgh 19, Pa. | 


Offices in principal cities. 
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PLASKON DIVISIO 





























Wakefield Brass Co. fluorescent fixture of Plaskon! 


Slender, glistening and graceful, the Wakefield “Star” 
is another example of the practical advantages of © 
Plaskon plastics. The high light transmission and dif- 
‘fusion requirements in reflectors is amply met by 
Plaskon transluscence. Plaskon is light in weight, © 
strong and non-shattering. Its satiny surface resists 
soiling, and can be quickly cleaned. 


Plaskon plastics can be adapted to widely varied prod- 
uct requirements. A full range of never-fading 
colors is available... rich, handsome shades from jet - 
black to neutral white... that can be used efficiently 
for both their practical and beautifying value. Molded 
Plaskon is smooth and warm to the touch; is unaf- 
fected by oils, fats or common organic solvents; and 
will not rust, tarnish or corrode. It is completely 
impervious to the action of alcohol, acetone and 
other common organic solvents. Plaskon is odorless, 
tasteless and inert. 


Write for interesting, illustrated free book that is 
filled with, ideas, suggestions, examples and details” 
of how\Pla@kon Molded Color can be adapted to” 
your manufa@turing and sales plans 2 
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In Canada: Carigdian Ind@tries, Ltd., Montreal 
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MOLDED COLOR 
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Encineers know it’s the wire that often 
makes the difference between success and 
failure in a manufactured product. That’s 
why the Auto-Lite Wire and Cable Division 
takes no halfway measures to make sure 
that every inch of wire and cable delivered 
from its manufacturing plant is precisely 
correct in type, size, shape and physical 
and electrical properties. 


Complete and modern testing 
procedures for stiffness, tensile 
strength, elongation, abrasion, 
dielectrics and many others 
have helped build Auto-Lite’s 
world-wide reputation for “the 
right wire for the right job.” 


THE ELECTRIC AUTO-LITE COMPANY 
Wire and Cable Division 
Sarnia, Ontario Port Huron, Michigan 


Winding electric motors with Auto-Lite 
magnet wire at Howell Electric Motors 
Co., Howell, Michigan. 


TUNE IN THE AUTO-LITE RADIO SHOW STARRING DICK HAYMES, THURSDAYS, 9:00 P.M.—€.T. ON CBS 
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STUPAKOFF always uniformly accurate 
7 ? 
and dependable 


for all types of electrical appliances 


Stupakoff ceramic insulators are mechanically 
strong . . . dimensionally accurate and elec- 
trically dependable. Precision manufacturing 
methods minimize production losses. Care- 
fully selected materials and laboratory control 
assure proper electrical characteristics in 
completed assemblies. 

Stupakoff scientific knowledge and experi- 


ence, gained through designing and manu- 
facturing tens of thousands of ceramic parts— 
plus modern production methods and skilled 
personnel —assure 
you of finest ceramic 
parts for all types of 
appliances. Write to- 
day for Bulletin 245. 


EXPORT DEPARTMENT 
13 E. 40th St., New York 16, N.Y. 
Cable Address ARLAB all codes 


CERAMIC AND MANUFACTURING CO. -: LATROBE, PA. 
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WHAT Damascus MEANT TO ANCIENT WARRIORS ... 










ZZ 


Ostia 





When the Roman legions went into battle, the most prized weapons were 
those from the forges of Damascus ... and the Legionaries called for these 
fine quality swords by name... Damascus, 





the most modern methods and small enough to insure finest quality—have 


made quality steel a product to be called for by name—Granite City. 





| 
| 
| 
Since 1878, the facilities of Granite City—large enough to permit the use of 
| 





Granite City Steel Co. 


GRANITE CITY, ILLINOIS 


Chicago « Cleveland « Houston Milwaukee « Memphis « Minn- 
Indianapolis « Kansas City GRANITE CITY STEEL eapolis « Moline « New York 
St. Louis 












Los Angeles 





WOT ROLLED SHEETS - COLD ROLLED SHEETS - STRIPLATES - STAINLESS-CLAD « TIN PLATE « TERNE PLATE « ELECTRICAL SHEETS TIN MILL PRODUCTS - PORCELAIN ENAMELING SHEETS 
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@Even K & E has never devised an instrument that would make it unnecessary to 


think. But we have spent 78 years designing and producing things that make it 
















easier to act after thinking . . . drafting instruments and related materials that give 
the engineering hand and eye almost the same precision as the engineering brain. 
How well K & E products serve as partners in creating is shown by the reliance 
placed in them by engineers and draftsmen throughout the world. 

So widely is this equipment used that practically every great American engineer- 
ing project has been completed with the help of K & E. Could you wish any surer 
guidance than this in the selection of your own instruments and materials? 

To make measurements with the greatest ease and the least chance of error, 
choose a WYTEFACE* steel tape or tape rule of the type made especially for your 

work. Their jet black markings against 

r . +i their white background are as easy to read 

p a r Nn e rs i Nn C re Ci i n Q in the brightest glare as in the dimmest light. 
They are readily kept clean, are rust-resist- 


ing and l.ard to kink. For full information about them write to your nearest K & E 
Distributor or to Keuffel & Esser Co., Hoboken, N. J. 


*Trade Mark WYTEFACE Steel Tapes and Tape Rules are protected by U. S. Pat. 2,089,209 







. 






e«--the world’s 
finest railroads 







e+. most 
efficient plants 





Drafting, Reproduction, 
Surveying Equipment 









and Materials. 
Slide Rules, 
Measuring Tapes. 
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HAT, in a nutshell, is the story of component parts 

made of Corning Metallized glass. In this case it’s a 
trimmer capacitor as used in Stromberg-Carlson’s 
beautiful new“Imperial” radio. It eliminates other parts 
and speeds up assembly. 
Some other.advantages are that it permits permanent, 
precise and undistorted tuning even under vibration 
and in high frequency FM bands. Adjustment is made 
at the electrically cold end of the trimmer. It has a high Q. 
It is another example of Corning metallized glass 
that permits glass parts to be soldered to hardware, 
permanently, quickly and, where necessary, to form 
hermetic seals. 
For more information about metallized trimmer capac- 
itors write for Bulletins EI-B-1 and B-2. For the com- 
plete story on Corning Metallized Glass Components, 
write for Bulletin EL-Z-Z-10. 

Electronic Sales Department, M-8 
Corning Glass Works 
i Corning, New York 
Sales offices in New York, Chicago and San Francisco 


DUS EASE 


Anan 
esearch in Glass 






seri otc 


“PYREX”, «“VYCOR” and «CORNING” are registered trade-marks and indicate manufacture by Corning Glass Works, Corning, N. Y. 
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This handsome Radio 


goes to market... 


and this metallized 
trimmer euts cost! 














Clamping metallized trimmer in place 

























... and the same varnish 
can make washing ma- 
chine motors better 


Sprciry G-E Insulating Varnishes with confidence. Now 
available to all industry, these products have been proved 
in a myriad of war applications. General Electric offers 
you the benefit of huge productive capacity... 45 years of 
experience in varnish research and manufacture... expert 
technical service. And strict G-E Quality Control assures 
uniformity of product in every shipment. For full details 
consult your local Merchandise Distributor. Or write 
direct to Section RIMA-868, Resin and Insulation Ma- 
terials Division, Chemical Department, General Electric 
Co., Schenectady 5, N. Y. 


GENERAL @ ELECTRIC 


GRFERS A COMPLETE GING OF 





This insulating varnish 
helped revolutionize 
fractional horsepower 
motors for warplanes... 
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INSULATING MATERIALS 


ELECTRICAL MANUFACTURING 


When you bring us your sheet metal fabrication 
problems, you hire 20 years of specialized experience 
in serving the highly individual needs of manufac- 
turers of electrical, radio, electronic and mechanical 
apparatus. Our long history in this exacting specialty 
is one of intimate knowledge, and assures post-war 
permanence. 


At your service are our 65,000 square feet of floor 
space... hundreds of skilled craftsmen .. . large 

stores of stock dies to save you money. Try us for 
chassis, panels, cabinets, racks, housings. 


ANY SIZE...ANY METAL... 
ANY GAUGE... ANY FINISH 
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THE EATON PERMANENT MOLD MACHINE IS A SYMBOL 
OF THE QUALITY OF GRAY IRON CASTINGS PRODUCED 


EATON PERMANENT MOLD 





cy WME ee CU ce 


nn 


FREE MACHINABILITY 
NO SEGREGATION 
UNIFORM STRUCTURE 


PROVIDE GOOD BEARING SURFACES 


Eaton Permanent Mold Gray Iron crank- 
shaft castings provide uniform structure 
throughout. There is no tendency towards 
segregation at the counter-weight sections. 
In addition, they machine to an excellent 
bearing surface. Proper annealing prevents 


distortion or warping after machining. 


Free machinability is a characteristic of 
all Eaton Permanent Mold Gray Iron 
Castings, and it is an important factor in 


production economy. 





BY THE PERMANENT MOLD PROCESS. 


for Compressor 


eV ea 


Eaton Permanent Mold Gray Iron Cast- 
ings are equally fitted for such critical 
parts as valve plates, pistons, connecting 
rods, cylinder blocks, cylinder heads, 
pump bodies, and many others. 


Eaton Foundry Division engineers will 
welcome the opportunity to discuss the 
application of Permanent Mold Gray Iron 


Castings to your products. Send for your 
copy of the illustrated booklet “The Eaton 
Permanent Mold Process.” 
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MANUFACTURING COMPANY 


FOUNDRY DIVISION 


9771 French Road °¢ Detroit 13, Michigan 











ELECTRICAL MANUFACTURING 


Sponsored by the following Members of 
SPECIAL ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 


3000 CORRY AVE., AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 


444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. 
937 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. 
P. ©. BOX 272, MACOMB, ILL. 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN, 


THE LOWTHAN MANUFACTURING £2 


2000 HARVEY AVE, EAST LIVERP/DOL, OH! 
NATIONAL CERAMIC CO. 
TRENTON 2, N. J. 
PORCELAIN PRODUCTS, INC. 


1241 WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY 


6060 RIVARD STREET, DETROIT 11, MICH. 


THE STAR PORCELAIN CO 


71 MUIRHEAD AVE., TRENTON 9, N. J. 


THE UNIVERSAL CLAY PRODUCTS CO. 
150) E, FIRST STREET, SANDUSKY, OHIO 
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Complete information and technical data on all vari- 
eties of electrical porcelain have now been assem- 
bled for the first time between two covers. This is not 
the story of one manufacturer. Data were drawn from 
all leading porcelain producers, 

This new handbook tells what electrical porcelains 
are~-how they are made—and what the special uses 
are for each of the different types ...dry process, 
wet process, refractory. 

It lists and discusses the electrical and mechanical 
properties of each type of porcelain and explains 
how it is possible to produce compounds that are 


i, tailored to the precise needs of the application. 


You'll learn too, what factors should be taken into 
account in evaluating an insulator for any given 
purpose; also what is meant by such terms as dielec- 
tric strength, insulation resistance, modulus of rup- 
ture, etc.—and how these values are determined by 
laboratory test. 

More than a hundred typical applications are listed. 
You'll want to check these against your own product 
specifications to make sure that you're not overlook- 
ing any logical use-opportunities. It is an excellent 
piece to file for reference. 


your personal copy of “Electrical Porcelain .... The 
Ideal Insulator,” you may address your request (on your 
company letterhead please) to any of the firms here listed. 


X 


EVERY MATERIAL HAS ITS PLA Coe. 
FOR MANY THINGS PORCELAIN IS BEST 
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_. SENSITIVE LOW-POWER RELAYS , 
in a newly improved design 
FOR USE ON AC AND DC 


Engineering superiority in every mechanical and electrical detail makes Struthers- 
Dunn Type 112 Relays far and away “tops” for sensitivity and durability for 
low-power operation on the order of a few milliwatts e« A “fool-proof” micrometer 
adjustment assures exceptionally reliable setting of the contact spring ¢ All parts 
are of low-inertia, quick-acting design « Contacts are easy to adjust and stay “put” 
once adjusted e Coils are well insulated and vacuum impregnated e These new 
relays are built throughout for easier installation, higher sensitivity, longer life « Avail- 
able in single-pole double-throw and double-pole double-throw contact combinations. 


Write for Data Bulletin 112. 


© STRUTHERS-DUNN 


STRUTHERS-DUNN, Ine., 1321 Arch St., Phila. 7, Pa. 





| ATLANTA*BALTIMORE*®BOSTON*BUFFALO*+CHICAGO®+ CINCINNATI *+ CLEVELAND *DALLAS 
DENVER+ DETROIT*HARTFORDeINDIANAPOLIS* LOS ANGELES* MINNEAPOLIS * MONTREAL 
NEW YORK e+ PITTSBURGH + ST. LOUIS + SAN FRANCISCO ® SEATTLE « SYRACUSE *e TORONTO 
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BRONZE BEARINGS = BUSHINGS ¥ PRECISION BRONZE BARS 
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Refrigerators . . . washing machines 

..- automobiles ...in every mechan- 
ical and electrical device vibration 
is a constant threat to efficient oper- 
ation. Vibration caused by stretching 
of bolt or screw, rusting or corrosion, 
not only weakens the original spot, 
but ultimately other parts of the unit 
as well, 

Safeguard your products against un- 
necessary vibration with spring lock 
washers on every assembly. The ex- 
clusive “Controlled Tension” built into 


GEORGE K. GARRETT CO., INC. 


1421 CHESTNUT STREET, PHILADELPHIA 2, PA. 
MANUFACTURERS OF 


TO SAFEGUARD AGAINST 


VIBRATION 


are quick, prices right, quality unsur- 


‘ASA and SAE specifications. 
















every Diamond G Lock Washer assures 
positive, unfailing spring tension under 
all conditions . . . plus the advantage of 
a thrust washer bearing. 

Diamond G Lock Washers permit the 
full tightening of bolt and screw with 
assurance against vibration, shockand [## 
excessive wear. 

Stop vibration before it starts. Specify 
Diamond G Lock Washers. Deliveries 


passed. Write for free booklet, and & 


DIAMOND <> PRODUCTS 


FLAT WASHER 


« SPRINGS +» «© HOSE CLAMPS NAP AND RETAINER RINGS 
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to an 





unsuitable 


2 


What does it profit if the design of a product 
receives the most skilled engineering and only 
perfunctory notice is paid the material itself? 
Much unnecessary product failure results from 
the loose choice of a metal or alloy. And when 
a product fails in service, hundreds of engineer- 
ing hours are lost, also incalculable good will. 





Choose the alloy to fit the job. In springs 
particularly, resistance to fatigue, corrosion 
and abrasion is vitally important to most needs. 
These are outstanding properties of Seymour 
Phosphor Bronze. Springs made of this alloy 
stand hundreds of thousands of flexures with- 
out impairment, stubbornly resist corrosion 
and abrasion, and are practically indifferent 
to thermal change. 


For “service insurance,” engineer springs of 
Seymour Phosphor Bronze, also screw machine 
products, into all machines, appliances and 
instruments that must perform indefinitely. 
Consult your spring maker on this. Also write 
us for samples for test if interested. 


(Samples of Seymour Phosphor Bronze Springs) | 
THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONN. 


“1 181.9 PHOSPHOR BRONZE 


NONFERROUS ALLOYS SINCE 1878 





Also NICKEL SILVER « COPPER, BRASS, BRONZE, ZINC, ANODES e BRIGHT NICKEL e WELDING RODS 
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COMES FIRST WITH US 


@ Quantity production, yes—our mod- 
ern layout and equipment make possible the eco- 
nomical production of the most thermoplastic parts 
in the shortest time—but, we, at Standard Molding 
Corporation of Dayton, never sacrifice quality. 

Alert inspectors check all critical points on each 
plastic part as it rolls from our production lines. 
At each stage of assembly and finishing operations, 
each part is checked again, to assure you plastic 
products of trouble-free quality. precision molded 


to exacting tolerances, according to specifications. 


1517 East Third Street 


Branches: 


DAYTON 1, OHIO 


Our complete service includes consultation on the 
engineering and design of your product, and of ef- 
ficient tools to produce that product; preparing a 
model when required; and final assembly with other 
components to complete the product for delivery. 

If your product is not a suitable application for 
thermoplastics, we will not hesitate to recommend 
competent sources offering quality production of 
the type of plastics you need. May we review with 
you your present or proposed product for its ther- 


moplastic potential? There is no obligation. 


Telephone: HEmlock 8307 


NEW YORK—R. S. Christie Co., 175 Fifth Ave., Tele. GRAmercy 7-8929 
CHATTANOOGA—Standard Molding Corp., P.O. Box 350, Tele. 


6-2101 
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mance is poured 
né with the metal in... 


ALCOA ALUMINUM CASTINGS 


The 209 strings in this piano exert an 18-ton 
load on the piano plate. And there must be no 
creep in this casting, to cause the piano to get 
out of tune. So here’s another case where 
Alcoa’s casting development laboratory worked 
out a scientific distribution of the metal before 
the part got into production. 

Stresscoat and strain gauge analyses indi- 
cated how and where modifications in the 


preliminary design should be made. Changes 


were made accordingly, resulting in a piano 
plate which uses the metal most efficiently, 
and is strong and free from creep. 

May we help design your products for pro- 
duction as aluminum castings? You save weight 
with safety when you put your casting work in 
Aleoa’s hands. For this assistance, and for 
prices, get in touch with the nearby Alcoa 
office. Or write ALUMINUM COMPANY OF 
AMERICA, 2179 Gulf Bldg., Pittsburgh 19, Pa. 


rs LCOA pe Ee 
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WY Xs ag ae PC mC 
Mae FASTENING PROBLEM 
Te aes 


7,000 to 9,500 IMPACTS 
PER MINUTE! 


SePeshNi% 


Ud oa 


he Aero-Thread Screw Thread System 

proved to have sufficient strength and 
durability to permit threaded fastenings 
to be used in this important assembly 
(Pratt & Whitney Aircraft are among the largest 
users of the Aero-Thread System, as well as of 
Heli-Coil* Spark Plug Inserts). 


This installation emphasizes Aero-Thread’s two 
basic advantages: — 100% increase in dynamic 
strength oyer conventional threads, and extra- 
ordinary resistance to wear and damage. The 
great strength of Aero-Thread often permits 
simpler, lighter design and the use of smaller 
threaded fastenings. 


ENGINEERING REPRESENTATIVES: 
Donald McClain, Manchester, Conn. 
D. Lynn Churchwell, Lone Fountain, Va. 
Ronald H. Wixson, Dallas, Tex. 


*Reg. U. S. Pat. Off. 


AERO-THREAD* 

installation in Pratt 

& Whitney R- 1830 

Twin Wasp Master- 
rod assembly. 


BSS NSA 
Ye TER 


The Aero-Thread System provides a hard, 
tough, stainless steel helical coil liner for the 
threads. Its precision-shaped cross section fits a 
modified Vee thread in the casting (or nut as in 
this application) and a circular thread form in 
the master rod bolt, to eliminate the notch effect 
of conventional threads. 


Heli-Coil* Screw Thread Inserts perform a simi- 
lar function with American National threads 
(coarse and fine). They have a wide use and 
acceptance in many industries, for original in- 
Stallation and for fast, efficient thread repair. 


G. C. Brown and A. W. Reader, Royal Oak, Mich. 
Carl H. Henry, Atlanta, Ga. 
W. E. Briece, Pacific Airmotive, Kansas City, Mo. 
* J. S. Wise, Pacific Mutual Bidg., Los Angeles, Caf. 


WO) WARCRAFT SCREW PRODUCTS COMPANY, inc 


47-23K 35th STREET e LONG ISLAND CLTY,I,N.Y. 
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Kedmond 


MicroMorors 


@® THEY’RE consistently good little Micromotors—no 
trouble, no noise—just give them a few drops of oil 
once in awhile. Performance is abso- 
lutely dependable year in and year 
out. It’s a grand feeling, bringing 
up this swell family of Micromotors. 


A. C. Micromotors in 
sizes up to 1/25th horse- 
power, D.C. Micromotors 
up to 1/20th horsepower, 
Speed Controllers, 

and Blowers, 





It’s easy to nickel plate brass rivets 
but in time their shimmer wears off. 
The problem is to put on a lasting 
bright finish that will resist excessive 
corrosion caused by acid fumes, sea 
air, etc. A front rank manufacturer of 
tubular and split rivets solved this 
problem by using Riverside Nickel 
Silver. Nickel Silver rivets are used in 
cutlery handles, fishing equipment, 
hair waving machines and many other INSIDE RIVERSIDE — 


| when you must gef sixteen 
similar devices. Perhaps you can use ounces from every pound of metal, you should buy metal that is 
to advantage Riverside’s Nickel Silver up to your own tested and tried specifications. Here at Riverside 
your order is under the constant care of seasoned technicians 
so as to assure strict adherence to all of your requirements. 


or Riverside’s two other alloys— 
Phosphor Bronze and Beryllium Copper. 
Write for catalogs of all 3. 


THE 


RIVERSIDE METAL COMPANY 


NEW YORK CHICAGO RIVERSIDE e NEW JERSEY HARTFORD CLEVELAND 
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Some of the many 
different varieties 
of BW Prints. 


a 


How can | use BW transparents and BW film? 


BW Transparents safeguard valuable 
original tracings by providing exact 
duplicates on thin, transparent paper. BW 
Transparents are also useful in making 
changes without altering original drawings. BW Film— 
a matte finish transparent acetate film —is used to intensify 
the lines of pencil tracings in reproduction, thus increas- 
ing printing speed and assuring clean, sharp detail in 
subsequent BW Prints produced from the BW film. 


You Get These Six Majo 
imple method for making black line or 
Srints directly from tracings. 
lyzing printmaking needs. 
Is, including white and 
dium and card-weight 


1. A versatile, sim 

colored line prin ' 
2. 17 years’ experience In oe 
3. A complete line of materia 


: thin, me ‘ o 
groon tinea, red oF brown line prints, ant ‘ame 
papers, , 


parents to supp and BW Film 
lement or iginal tr acings 
for intensifying pencil lines in reproduction. 








CHARLES 


BRUNING COMPANY, 


Since 1897 tion. 
NEW YORK CHICAGO LOS ANGELES Name enema 
Atlanta Boston Detroit Houston Company cn cilfaneeeeaamee 
Kansas City Milwaukee Newark Pittsburgh Street pol _—_ 
St. Louis San Francisco Seattle City oe State 
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r Advantages with t 


What can YOU do with 
BRUNING BW PRINTS? 


What print-making advantages 
does the Bruning BW system give me? 


BW Prints—black line positive prints made 
directly from your tracings—cover a wide 
variety of needs. In addition to the regular 
(medium-weight), BW Prints may also be 
produced on a lightweight white paper for greater con- 
venience in filing. BW Prints, too, can be made on card- 
weight paper where durability is required. For depart- 
mental differentiation, BW Prints may be made with 
black, brown or red lines on green tinted paper, or brown 
and red lines on white paper. 


eS 
eee) 





Can I have photographic prints, too? 


The Model 2 BW and Copyflex Printer—one 
of many Bruning machines—enables you to 
change at will from BW Prints to Copyflex 
photographic prints. Copyflex prints may be 
made from anything drawn, typed, written or illustrated 
on opaque material and one or both sides of the original 
may be reproduced. Increase the flexibility of your print 
production with this versatile Bruning equipment. 




















he BRUNING BW SYSTEM | 

line of printing and developing machines 
i t. 

aa because Bruning sells ree 

or “and draftsman, not just B 

W machine is, therefore, not a 


4. A complete 
to fit every requir® 

_ A continuing service 
. thing for the engineer 
equipment. Buying o B 


“tone time sale.” custom- 


6. Continuing research and development in the 


er's inte-est. 


CHARLES BRUNING COMPANY, INC. 
4710-18 Montrose Avenue, Chicago 41, Illinois 
Gentlemen: I want to know more about Bruning 
BW Prints and equipment. Please send me informa- 


INC. 
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(Photo courtesy Faraday Electric Corporation, Adrian, Michigan.) 


BEST INSULATION AT LOW COST 


Bnoilmasten USES GROOVED BUSHINGS OF ALSIMAG 


REG. U.S PAT. OFF. 


Uke popular new Broilmaster is a quality product 
priced for the mass market. It concentrates intense 
electric heat in a small area. This requires insulation 
with ideal dielectric properties, permanent mechani- 
cal strength and rigidity, resistance to thermal 
shock, and perfect performance under red hot tem- 
peratures. 

Broilmaster finds all these physical characteristics 
in AlSiMag 197 grooved element bushings. On 
quantity production, AlSiMag offers special tech- 
niques, equipment and experience found only at 


Each composition has definite and special physical 
characteristics. Thus your insulators can be custom 
made. of the AlSiMag composition which is ideal for 
your requirement—made exactly as you want them, 
made accurately, made quickly, and made in quan- 
tity at a cost that fits your production budget. Let 
AlSiMag’s Engineering Service man nearest you 
show you what AlSiMag can.do for you, or write 
the main office direct. 


Property Chart giving physical charac- 
teristics of the more frequently used 


Te 


AlSiMag Compositions sent on request. 
For unusual requirements consult our 
Research Division. 


ve ee ee eee) eae 


Ge ee Ge a: ee Fr ee ee 
SRD YEAR OF CERAMIC LEADERSHIP 


, American Lava Corporation. AlSiMag is the trade 
name of a family of technical ceramic compositions. 


‘ENGINEERING SERVICE OFFICES: 
ST. LOUIS, Mo., 1123. Washington Ave., Tel: Garfield 4959 © NEWARK, N. J., 671 Broad Street, Tel: Mitchell 2-8159 
CAMBRIDGE, Mass., 38-B Brattle St., Tel: Kirkland 4498 @ CHICAGO, 9 S. Clinton St., Tel: Central 1721 
SAN FRANCISCO, 163 Second St., Tel: Douglas 2464 @ LOS ANGELES, 324 N. San Pedro St., Tel: Mutual 9076 





ELIMINATES THOUSANDS OF TAPPING OPERATIONS 


Two 10-32 P-K Type 


= 


Serews are used 
for fastening the air- 
stream cooling shell to 
the die cast frame. 
Serews are driven with 
power screw drivers... 
no tapping necessary. 


The Redmond Company Inc., of Owosso, Michi- 
gan could have assembled MICROMOTORS with 
machine screws. But Redmond design engineers 
wisely questioned fastening methods before assem- 
bly operations were started. Their conclusion: “It 
was obvious that P-K Screws would be less expen- 
sive to use.” Why? Because seven time-consuming 
tapping operations in each motor could be avoided, 
tap breakage eliminated, and spoilage reduced 
to a minimum. 

Today, every assembly step saved, every effort 
to employ. highly paid hands to greater advantage 
helps to keep rising production costs in line. It is 
plain common sense to question your fastening 


BY QUESTIONING FASTENINGS 


...0n the drafting board 


Three P-K Type “Z” 
Serews (filister head) 
attach the external oil 
catcher assembly to the 
frame. A steel guide is 
used on power screw 
driver to protect opera- 
tor and speed up opera- 
tion. Two Type “Z” 
screws fasten the 
internal oil catcher. 


methods . on the assem)ly line, or better still 
on the drafting board. If P-K Screws can be used, 
they will make a better assembly at worth-while 
savings — often from 30% to 50% —through the 
elimination of needless tapping, bolting, riveting, 
inserts in plastics. 

Will P-K Self-tapping Screws answer your 
specific requirements? They do-—in seven out of 
every ten assembly jobs submitted to us for con- 
sideration. Why not take the first step to find out 

eall in a Parker-Kalon Assembly Engineer — or 
mail assembly details for unbiased recommenda- 
tions. Parker-Kalon Corporation, 200 Varick 


Street, New York 14, N. Y. 


Sold Only Through Accredited P-K Distributors 


« 
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PARKER-KALON 


A FASTENING FOR EVERY METAL 


TYPE 
“yy” 


TYPE “Z" 
PHILLIPS 


TYPE “A” 
PHILLIPS 
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SELF-TAPPING SCREWS 


AND PLASTIC ASSEMBLY 
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TEMPERATURE 
CIPATION © 


{ 


v 
ary, 


How can a thermostat have built-in temperature anticipation? Fenwal 
engineers, in designing THERMOSWITCH Control components, have 


selected materials with suitable coefficients of expansion to provide 





anticipation effects, The engineered heat transfer lag between these 

components creates built-in temperature anticipation without a change 

in calibration point. Built-in temperature anticipation in the THERMO- 

SWITCH Control is a function of heat transfer only and it is not 

affected by increase in electrical load. No auxiliary heating units are 
needed. 

Conventional practice of using auxiliary heaters 

for producing temperature anticipation effects always 

results in loss of control temperature with increased 


electrical load. 


Chart shows the small variance of set point of the 
THERMOSWITCH Control with increased electrical 
load in comparison to the change in set point with 


coe ee] increasing load found in Type 1 or Type 2 thermo- 
25 


y, 50% 75% 1 100% Stats. 
% OF RATED CAPACITY The Fenwal THERMOSWITCH Control embodies 


many other advantages not found in other types 
of thermal control units. Write for a copy of the Thermotechnics Booklet 


which includes “Fourteen Facts in Fenwal’s Favor.” 


% #5 of "Fourteen Facts in Fenwal's Favor" 


FENWAL INCORPORATED 


51 PLEASANT STREET 
ASHLAND MASSACHUSETTS 


Thermotechnics for Complete Temperature Regulation 
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Manufacturers of hundreds of different 
things have brought their spring design 
problems to Accurate engineers. And, 
‘ Accurate engineers have been able to design 
springs that were exactly right for the jobs. Often, 
their suggestions have improved product performance, 
reduced spring costs and even speeded up assembly time. 
Could you use practical help on your spring 
engineering problems? Would you benefit by the services 
of a specialized engineering department... one with millions 
of springs of experience? Ask an Accurate representative to call. 


ACCURATE SPRING MFG. CO. 
3817 W. Lake Street 
Chicago 24, Illinois 
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Some examples of what can be done 
with Whistler Adjustable Dies. Work 
in practically any type press. 


NCR TTT 


hie RT en 


ADJUSTABLE DIES 
TM tt 


combinations 


Cd (tesa) Lah 
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Shapes. 


i To Notch Corners. 


Make up your die sets from Whistler units : 
taken from stock. Save production time and 
reduce product costs. 


Whistler notching dies, group dies 
and standard units are especially 
adaptable to combined use in the 
same set-up. Continued re-use in a 
variety oO arrangements quickly 
writes off original investment. Rea- 
son enough for their expanding pop- 
ularity with hundreds of America’s 
best known manufacturers. 


Now available from stock in a range 
of diameters up to 3”, shipment can 
be made the same day your order is 


“& ae 
— 


received. Special sizes, shapes, notch- 
ing and group dies are made to 
order in a few days. 


You get production economy plus 
precision perforating in practically 
any press with these Whistler dies. 
Set-ups are ony and fast. No special 
tools required. Heavy duty series 
easily pierces 14” steel. All parts inter- 
changeable. Tolerances maintained 
to .0002”. There are many other ad- 


‘vantages. Get in touch with Whistler. 


a LCM nts 
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duction advantages of 


Whistler Adjustable Dies 752-756 MILITARY ROAD 
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BESTO-WIRED for a 
BRIGHTER TOMORROW 


For finer, performance of the products you make, be sure 


that the asbestos covered wire you use is Besto-Wire, 
because Besto-Wire is asbestos covered wire at its best. 


R. |. INSULATED WIRE CO. Inc. 


50 Burnham Avenue 


Copper, Nickel or Mone! Conductors 


Monvfectured in occordence with N.E.M.A. Specificotions 


Approved by Underwriters’ Loboratories, Inc. 

4 Copyright, 1946, by 
&. 1. Inevleted Wire Co., lat, 
Representatives In Principal Cities enaaie 
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WIRE IS AVAILABLE 


You can get it in 
. Alcoa Aluminum 








9 

a There is a bright spot in the supply pic- 
7 ture. If you need wire you can get it in 
Alcoa Aluminum. Available in standard 
° alloys and tempers. Aluminum Company 
® of America, 2179 Gulf Building, Pittsburgh 
7 19, Pennsylvania. Offices in principal cities. 
> 
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HOLLISTON Special Purpose Fabrics can be pro- 
Bound duced with almost any wanted properties: they can be 


ound to be made waterproof and resistant to certain solvents, acids 
and alkalis, or made to withstand moderately high 


Ce ° . ° > ‘ 
th — dur temperatures; their dielectric characteristics can be 
a HOLLISTON ewe easy~ 
ve, 


able, impress 


10-0 yctte for samples. strength, stiffness, tear strength and caliper makes 


inter. ° . 
Consult your PF them ideally suited to a lot of very unusual manufac- 


tailored to your requirements. The wide range of tensile 


H turing and industrial applications. And new uses are 


a constantly being found. Perhaps your problem is an- 
OUISTON special finish ¢ 
7 — 


recial needs m4 — PHOTO other new use for a HOLLISTON Special Purpose 
TRACING a ROCESSING) 
TH — TH — 


sPpeEC!I 


Fabric — write our Research Department, we’ll gladly 


LOTH 
_ siGN Cl co-operate. 


filled, impreg ated, coated 
al with chat ac- 


materi fexible (from sheer cambric to coarse burlap) with plastics, 


+ By filling, impregnating or coating various fabrics 
Cloth ¢ 


resins, starch and pyroxylin we can produce a cloth 
with almost any wanted properties. 


HOLLISTON 
HS trectal Wrntroras Galrics 


THE HOLLISTON MILLS, INC., NORWOOD, MASSACHUSETTS 
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PROTECTS 


RELIANCE Sezces @ MOTORS 
INDEFINITELY! 


iT MAKES NO DIFFERENCE! 


Write today for Bulletin C-118 which gives complete details 
on the many additional advantages of Reliance Series C Motors, 


RELIANCE ELECTRIC & ENGINEERING CO. 
1054 Ivanhoe Road Cleveland 10, Ohio 


Birmingham © Boston * Buffalo * Chicago © Cincinnati * Denver * Detroit ¢ Gary © Greenville * Houston * Kalamazoo ©@ Kansas City 
Knoxville * Los Angeles * Milwaukee * Minneapolis © New Orleans * New York © Philadelphia © Pittsburgh © Portland, Ore, © Rockford, lil, 
St. Lovis * San Francisco * Seattle * Syracuse * Tampa © Tulsa *® Washington, D.C. 


RELIANCE”: MOTORS 


AUGUST 1946 











il en in 
nade 

















... and thank you, ma’am, for the reminder of the need 


to keep on “going to school” 


“DEAR SIRS: We would appreciate 
your story of Brass for our school.” 
This postcard, from a West Virginia 
teacher, is a typical part of the mail. 
And it’s a matter of pride with us that 
educators (and students, too) frequently 
ask for illustrations from these pages, 
and for other educational material on 
the production and uses of Brass. Their 
interest is warmly welcomed .. . for it- 
self, and for another reason, too. It 
keeps in mind an old-fashioned adage 
which is as sound now as when the 
Bristol mills first made Brass, 96 years 
ago: “If you ever stop going to school, 


then you put a stop to your future.” 
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This organization never stops “going 
to school.’ There’s a constant search 
for new knowledge, for ways of doing 
these things better: How to improve 
and speed the processes of rolling and 
drawing Bristol Brass sheet, rod, and 
wire. How to improve service and dis- 
tribution to customers. How to apply 
the proper alloys to new uses and prod- 
ucts which can profit, both in fabrica- 
tion and sales, by the characteristics of 
Brass: Strength, resilience, corrosion- 
resistance, ease of forming and machin- 
ing, maintenance of tolerances in mov- 
ing parts, long life, handsomeness of 
appearance. In these three directions 


of study, Bristol will always keep on go- 
ing to school. 

And you might well be interested to 
learn what gains you can make for your 
product by availing yourself of the new 
production equipment, and the new 
sales engineering service, now available 
in the modern mills here at Bristol. 


THE 
BRISTOL BRASS 
CORPORATION 


Makers of Brass since 1850, Bristol, Conn. 
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The New Way to 





WRAP WITH ‘ E PILASTIC TAPE 


Whenever equipment wiring must withstand severe operating 
conditions, attacks from moisture, oils, and chemical fumes 
as well as mechanical abuse, wrap harnesses and leads with 
protective Fibron Plastic Tape. This black or transparent tape 
is tough, remains flexible at low temperatures, and has good 
insulating properties. 


Extremely elastic, Fibron Plastic Tape wraps smoothly and 
evenly over irregular surfaces and will not bulk in sharp 
corners. ‘ 


Can be Fused into Homogeneous Structure 


Ends can be instantly bonded by heat sealing, or the completely 
wrapped harnesses infra-red or oven baked to form a solid 
mass of insulation. 


Note the outstanding characteristics of Fibron Plastic Tapes 
as listed below. Plan to test these products now. Generous 
samples will be gladly sent on request. 


Outstanding Properties of Fibron Plastic Tapes 
#1 #3 
; Black Transpar -nt 
Thicknesses -008”" .020”, 
Transparent ay Plastic Tape permits ready inspection. 012” 
Plastic gaskets also available. .020 


Widths 14" to 3” 14" to 3! 
RVI _/< Dielectric Strength (.012” tape) 1000 VPM 750 VPM 
ee Tensile Strength, lb. per sq. in. 
Va noutator (dumbell specimen tested) 1600 1600 


Elongation 250% to 400% 350% 
Brittleness Temperature —41 deg. C. —38 deg. C. 
Bonding Temperature (depending 

on method used) oe 130°-150°C, 135°-155°C, 
Specific Gravity loo 1.22 


Irvington 11, New Jersey, U.S.A. 
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How vont PROTECTION THAN EVER 


against dirt, dust, chips, and cutting oils! 


Check these 
PROTECTION POINTS 
in the new TRI/CLAD 


totally-enclosed motor 


1. A cast-iron, double-wall frame that completely encloses 
windings and punchings 

2. Ribbed, cast-iron end shields, machined to provide a 
tight seal, yet easily removed 

3. Well-proved, pressure-relief greasing system which can 
be packed with a long-life lubricant where advisable 

4. Cast-iron conduit box diagonally split for wiring con- 
venience (independently explosion-proof on explosion- 
proof motors) 

5. Leads are sealed in a non-shrinking compound at the 
point where they emerge from the frame 

6. Rotating, labyrinth seal prevents infiltration of grit 
or liquids 

7. Large, free-flowing, easy-to-clean air passages, protect 
parts from accumulation of dust and foreign material 

8. Modern “ageless” insulation treatment includes Formex 
magnet wire 

9. Powerful external fan Is removable, simplifying main- 
tenance (non-sparking type for explosion-proof motors) 


GENERAL 


Mew 


TOTALLY- ENCLOSED. 


TRI/CLAD MOTORS 


- boost your machines’ 
“SERVICE-ABILITY” 


As a machine designer, with a special interest in 
motor protection and service-ability, you will 
welcome the news that G.E. has applied Tri-Clad 
construction to its line of totally-enclosed motors 
(1 to 1000 hp)! 

Year-in, year-out protection like this belongs in 
the all-important drive motors you select for your 
new machines. It’s the answer to such operating 
hazards as dust, metal filings, coolants, corrosive 
liquids, rust and corrosion from repeated hosings 
or heavy rain, as well as everyday wear and tear. 

You can now also specify explosion-proof 
and dust-explosion-proof G-E motors with the 
famous Tri-Clad construction, tested and listed 
by Underwriters’ Laboratories for hazards in 
Class I, Groups C and D, and in Class II, Groups 
E, F, and G. Don’t fail to check Bulletin GEA-4400 
on the coupon for the complete story on these 
new motors. 
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TIMELY HIGHLIGHTS ON (¥é) PRODUCTS 


e 


. 
, ee ao ~. 


pughee = | 
Because they’re OILTIGHT! | 


A flexible diaphragm seal com- 
pletely separates the buttons in 
these new G-E oiltight push- 
button units from the contact 
mechanisms. Lubricating oils 
and cutting compounds are thus 
sealed out, eliminating machine 
shutdowns caused by foulups of 
push buttons. These trim, oiltight units also enhance 
your machines’ good looks. Available types include 
momentary contacts in single-pole, three-point con- 
tact and double-pole forms; selector switches in 
two- and three-position forms; indicating lights in 
six colors. Check Bulletin GEA-4254A for details. 


Will it take the BUMPS? 


Here’s a device that tells you . 
beforehand how much packing 
will be necessary to protect your 
product against rough handling . 
in shipping. You merely attach 
the head of this G-E cushioning 
meter to a mock-up of your 
product in a suggested packing 
system and drop the package { 
from a specified height. The 
registered peak shock when 
compared with a previously determined peak shock 
which your product can withstand, gives you a clear 
indication of the adequacy of your package. Check 
Bulletin GEA-4472 for details. 


Needs only 0.004 second 
to operate! 


This G-E electronic relay is re- 
markably sensitive. It operates 
consistently though the actu- 
ating contacts remain closed for 
only 0.004 second duration. It 
operates even when the contact- 
making medium may introduce 
a resistance of up to 500,000 
ohms. (Special types may also 
be adjusted to operate with a 
-resistance of up to 5 megohms.) 
Contact may be made by a damp thread, moisture 
or condensation, a column of mercury, a solution 
of milk, salt, or other conductive liquid, or by a 
contact making instrument. Successful applications 
include liquid level control, sorting, limit switching, 
detecting cloth seams, and wire insulation testing. 
Check Bulletin GEA-4214. 
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THY-MO-TROL 
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Just glance at these recent, idea-provoking applica- 
tions! Operated from an a-c power source, G-E Thy- 
mo-trol drive supplies closely controlled d-c power 
for stepless control of speed and torque over an 
unusually wide range. Thy-mo-trol can be furnished 
for machines whose power demands are between 18 
and 25 hp (Larger sizes are also available). Ask 
for Bulletin GEA-4025. 


Ona milling machine... 


IT REDUCED FIN-CUTTING TIME 35%! 


Thy-mo-trol varies the feed rate 
automatically as the load on the 
drive motor changes. Light cuts 
go fast, deep cuts go slowly. 





On a wire re-winder .. . 


THE WORK OF 3! 


Thy-mo-trol maintains constant 
tension throughout coil “‘build- 
up” by automatically regulating 
the drive motor speed. Each 
winder’s output has been tripled. 





PRODUCTION 100%! 


Thy-mo-trol automatically matches 
the speed of a rubber extruder and 
a | a receiving conveyor. “Pileups” or 
a [= breaks in the strip are avoided. 


On epououuatle lathe... 


IT PROVIDED A 66% EXTRA OUTPUT GAIN! 


Thy-mo-trol gives this lathe step- 
less electronic speed control in 
place of a 2-speed drive. Produc- 
tion rate was raised from 3 to 5 
Pieces per hour. 
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PERMANENT MAGNETS MAY DO IT BETTER 
MAGNETIZING A PERMANENT MAGNET 


The lodestone is the only natural permanent mag- 
net—and was produced by accident centuries ago, 
when the electrical forces of nature charged this 
primitive magnetic material with energy. Man-made 
permanent magnets must be subjected to a con- 
trolled magnetizing force 
in order toutilize efficiently 
the inherent energy of the 
material. This process is 
one of the most essential 
features in obtaining the 
maximum efficiency of per- 
manent magnets. 
They may be magnetized 
in a fraction of a second, 
but should be magnetized 
to saturation. This may be 
done by placing them in a 
magnetic field established 
by electro-magnets, sole- 
noids, or special coils ener- 
gized by half-cycled trans- 
formers, or condenser 
discharge or batteries. This 
applied magnetic field 
must not only be of sufh- 
cient intensity, but also 
should have proper orien- 
tation with respect to the 


PRODUCERS 


on 


magnet. For maximum results it is necessary not 

only to magnetize the magnet thoroughly, but it 

must be done at a certain point in the assembly oper- 

ation. For manufacturing purposes it is generally the 

best practice to magnetize the magnets in the custom- 
er’s plant, as this prevents 
demagnetization and col- 
lection of foreign matter 
in handling. 

The Indiana Steel Prod- 
ucts Company is the 
world’s largest sole pro- 
ducer of “packaged ener- 
gy,” having made more 
than 24,000 permanent 
magnet applications; and 
is uniquely well qualified, 
both through experience 
and equipment, to help you 
in your magnetizing, test- 
ing, and magnet aging 
problems. Our engineers 
invite you to consult with 
them. For complete infor- 
mation, write for free copy 
of our technical ‘“Perma- 
nent Magnet Manual.” 
Your request will receive 
our prompt attention. 


| 
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6 NORTH MICHIGAN AVENUE, CHICAGO, 2 ILLINOIS ey SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 
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THERMOPLASTIC INSULATED WIRE: 


TURBOTHERM wire features high dielec- 
tric properties and resistance to heat and 
other destructive elements. Nos. 18 to 30 
stranded and solid conductor. 


FLEXIBLE VARNISHED TUBING: 


TURBOTUF tubings in two top grades— 
Magneto and Radio grade available in 
standard sizes from No. 24 (.020” ID) to 
No. 1 (1.000” 1D). 


SATURATED SLEEVING: 


TURBOTUF Sleeving—an all-purpose in- 
sulation for the lower dielectric ranges— 
in standard sizes from No. 20 (.034” ID) 
to No. ¥2 (. Pa 


FIBROUS GLASS TUBING: 


TURBO Glass Fibre Tubing possesses su- 
perior electrical and physical character- 
istics—supplied in sizes from No. 20 
(.034” 1D) to No. % (.375” ID). 


EXTRUDED PLASTIC TUBING: 


A smooth wall plastic tubing with notable 
resistance to severe low temperatures and 
subsequent embrittlement. 





FIVE BRANDS 
OF “IRONS”— 
ONE BRAND 
OF PLASTICS 


These five electric irons made by 


five different manufacturers obvi- 
ously differ from one another. Even 
the two “home” irons are dissimilar . . . 
each embodying its own special fea- 
tures. 

The three soldering irons, of course, 
are vastly unlike, as you can easily see. 
However, all five have one thing in 
. molded Durez handles. 


common .. 


Why ? 


Special Properties Required 


Heat resistance, of course, is abso- 
lutely essential. Dielectric strength is 
another property which these plastic 
handles must possess. Then there are 


several other characteristics impact 


- more. 


strength, pleasant “feel,” and excellent 
moldability which are also neces- 
sary to meet the exacting requirements 


of the manufacturers. 


Durez Phenolics Are Versatile 


All these properties and many 
. are inherent characteristics, 
in varying degrees, in every one of the 
more than 300 Durez phenolic molding 
compounds which have been scientif- 
ically developed during the past twen- 
ty-six years. They account for the wide 


use of Durez throughout the electrical 
manufacturing industry. 

The manufacture of such products as 
radios, electric toasters, vacuum clean- 


ers and telephones, for example, con- 


sumes many tons of Durez annually. 
Therefore, when it’s a matter of han- 
dles...or afty of a thousand-and-one 
other items which require a really ver- 
satile material .. . make it a point to 


look to Durez first. 


Cxperienced Assistance 
Available 


A staft of experienced technicians plus 
a wealth of proved product develop- 
ment data, are available at all times to 
you and your custom molder. Durez 
Plastics & Chemicals, Inc., 68 Walck 
Rd., N. Tonawanda, N. Y. Export Agents 
Omni Products Corporation, 40 East 34th St., 
New Work 16, N.Y. 


PHENOLIC 
RESINS 


PLASTICS THAT FIT THE JOB 
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“says ROBERT GAIR 


Modern types of packaging machinery 

are endowed with speed, and personality 

too ...and each machine demands a “uniform 
precision” carton... just the kind of distinctive 
“tailor made” cartons that Robert Gair has been 
creating and producing consistently for over eighty 


years ... cartons that are GMRanteed. 


From a “selling impulse” viewpoint many of our cartons have 
joined the parade of constant WINNERS. 


Write for informative brochure on Precision Packaging 





ROBERT GAIR COMPANY, INC., NEW YORK—TORONTO * PAPERBOARD—FOLDING CARTONS—SHIPPING CONTAINERS 
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SHhin... they're designing a new ADLAKE RELAY 


Although there’s an Adlake Relay for 999 out of 1000 
control jobs, occasionally our engineers—bless *em— 
are asked to design one for new or unusual applications. 


Helping you solve your out-of-the-ordinary problems 
is a specialty of ours. Just as giving Aesuiaile. trouble- 
free service is a specialty of Adlake Plunger-type Mer- 
cury Relays. 


LOOK AT ALL THESE ADVANTAGES! 


oa Hermetically sealed contact mechanism; impervious 
to dust, dirt, moisture. 


@ Liquid mercury-to-mercury contact; no burning, 
pitting, sticking; positive in action, chatterless, 
silent. 

© Armored against outside vibration or impact; de- 
signed for.either stationary or moving equipment. 


Write today for free, illustrated Adlake Relay folder! 


TRADE MARK 
* 


HOW ADLAKE RELAYS WORK 


ENERGIZED—Coil C pulls 
plunger P down into mercury 
M. Mercury thus displaced en- 
ters thimble T through orifice 
O. Inert gas in thimble gradu- 
ally escapes through ceramic 
plug CP. 


Mercury now fills thimble 
T, is completely leveled off 
and mercury-to-mercury con- 
tact established between elec- 
trodes E and EE. Degree of 
porosity of ceramic plug CP 
determines time delay. 


THe Apaws & WESTLAKE COMPANY 


ESTABLISHED IN 1857 ELKHART, INDIANA NEW YORK CHICAGO 


MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD AND CONTROL CIRCUITS 
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The chances are there’s at least 
one job it can do better and cheaper 


LECTRONICS is by no means the 

answer to every industrial prob- 

lem. The fact is that many jobs are 
done well enough by other means. 


But, electronics is quicker than the 
eye and hand, is infinitely more ob- 
serving, and can repeat precision 
operations indefinitely—and faster— 
without fatigue. Moreover, electronic 
power can perform intricate heating 
and welding jobs in less time than it 
takes to tell it. Any one of these 
operations done electronically adds 
up to a greater production of higher 
quality products at less cost. 


The upshot is that electronics has 
stepped out of its role as a “blue sky” 
miracle and become a practical busi- 
ness proposition. If you have not re- 
viewed its possibilities as an indus- 
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TUBE DEPARTMENT 


RADIO CORPORATION of AMERICA 


HARRISON. WM. J. 


trial tool, now is the time to consider 
its potentialities. 


Electronics can do 
these jobs for you! 
Heating metals, plastics and wood 


Timing welding and control opera- 
tions 


Controlling manufacturing and proc- 
essing operations 

Regulating motor speed 

Converting alternating current to di- 
rect current 


inverting direct current to alternating 
current and changing the frequency 
of alternating current 


Counting, sorting and weighing manu- 


factured or processed products qual- 
itatively or quantitatively 


your factory? 


Inspecting tinished products non- 
destructively 


Measuring product specifications 
Analyzing product characteristics 
Protecting workers against injury 


Write for convincing proof 


The free booklet “16 Examples of RCA 
Electron Tubes at Work in Industry,” will 
prove convincing. Write for it today 
on your company letterhead and ad- 
dress your request to Radio Corpora- 
tion of America, Commercial Engi- 
neering Department, Section I-1 H 
Harrison, New Jersey. 


RCA Princeton Laboratories 


THE FOUNTAINHEAD OF 
MODERN TUBE DEVELOPMENT IS RCA 
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ARE SPEEDING THE CHANGE TO ALUMINUM 


A recent survey among metal products manufacturers 
showed that in 109 out of 187 cases plans were being 
made to change a particular product or product part 
from a heavier metal to aluminum. 

Light in weight, aluminum now—through the use of 
war-developed alloys—has far greater impact resist- 
ance and possesses greater tensile strength than ever 


before. This is the Aluminum Age! 


If you are using—or can use—aluminum alloy cast- 
ings in your product, submit your parts problems 
to Acme. Acme metallurgists are always ready to 
help you determine the right alloy for your needs. 
Acme engineers will assist if desired on any problem 
of design—to assure that you receive all of alumi- 
num’s many plus values. 


Your inquiry will receive our prompt attention. 


AGM: ALUMINUM AMMO, ING. 


DAYTON 3, 


OHIO 


Fallin ; Joos . MMeumniuume, Diuass, Dionge Calinge- toy 


SALES OFFICES: 


St. Louis 


New York 


Pittsburgh Washington 


Chicago 
Minneapolis Flint 


Cleveland Detroit 


Milwaukee Denver Dallas 
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IT STARTS THEM RIGHT 
AND TREATS THEM RIGHT 


The two most important features of a Mercury 
Clutch are (I) the “time delay” factor which 
retards its engagement long enough to permit 
the motor to advance to full speed before any 
load is applied, and (2) the “torque limitation” 
factor which prevents overloading of the 
motor. Motors equipped with Mercury Clutches 
start their loads easily and smoothly. They 
cannot be damaged by overloads, and current 
demand is definitely kept in safe limits. There 
is no danger of blown fuses or burned out 
motor windings. With a Mercury Clutch you 
select a motor sized exactly right for the job 
...a motor engineered to, or specified for, the 
running load. Standard Mercury Clutches, 
ready for shipment, for motors from % h. p. to 
I5 h. p. Larger sizes to order. Write for literature. 


RE ee) NEW YORK OFFICE: 19 RECTOR STREET 
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GEON’s advantages make it ideal insulating 
material for instrument, home, industrial 


and utilities wiring 


HE things that Bill used to do with his hands to 

keep his railroad running—coupling and uncoup- 
ling cars, loading and unloading, turning switches— 
are all done by electricity on the modern American 
Flyer that huffs and puffs and belches smoke just like 
its full-sized counterpart. 


That calls for connecting wires that are easy to iden- 
tify, that stand rough usage, that won’t.crack, get gum- 
my or peel, that will keep fire hazards to 
a minimum. That’s why the A. C. Gilbert 
Company selected wire with insulation 
made from GEON. It can be brilliantly 
colored in a wide range, it wears indef- 
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B. E Goodrich Chemical Company 


_ 











“Rainbow Cable” 

control wire developed 
and manufactured by Phalo 
Plastics Corp., Worcester, Mass. 


initely, resists aging aud ozone, and is self-extinguish- 
ing—won’t support combustion. 


These and other properties of insulation made from 
GEON have earned it an important place in every part 
of the electrical industry. The thinner coating of insu- 
lation made possible by GEON’s electrical properties 
permit more conductors per conduit. Resistance to oil 
and grease, acids, alkalis, moisture, heat, cold, and 
most other normally destructive factors mean that in- 
sulation made from GEON can be used everywhere. 


The next time you order wire—for manufacturing, 
home, or industrial wiring—be sure to specify wire insu- 
lated with GEON, now being made by leading wire and 
cable manufacturers. Or for information 
about special applications please write 
DepartmentD.-8, B. F.Goodrich Chemical 
Co., Rose Building, Cleveland 15, Ohio. 
In Canada: Kitchener, Ontario. 






A DIVISION OF 
THE B. F. GOODRICH COMPANY 
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@ Standard Roller-Smith Switchboard In- 
struments are available with features that will 
meet the requirements of a particular job. 


Of course, there is the choice of round or 
square case, surface or flush mounting... 
so that the appearance of the finished board 
will satisfy job specifications or personal 
preference. This choice includes AC and 
DC Voltmeters, AC and DC Ammeters, 
Frequency Meter, Power Factor Meter, Var 
Meter, Wattmeter, Synchroscope. 


Special non-standard features available on 
order include: no-glare glass, special case 


ROLLER SMITH 


IN ROLLER-SMITH 


SWITCHBOARD INSTRUMENTS 
AVAILABLE FOR SPECIFIC NEEDS 







finishes and colors, black dials, double 
range instruments, double scale instru- 
ments. Conduit mounting and explosion 
proof enclosures for round surface mounted 
AC and DC instruments help provide quick, 
low cost answers to special job requirements, 


If you have a special instrument problem, 
the Roller-Smith engineering department 
will help you get a low cost practical 
solution. 


Write for full details or request Catalog 
4220. 





Sith boad Duiteumela 


BETHLEHEM*PENNSYLVANIA 
In Canada: Roller-Smith Marsland, Ltd., Kitchener, Ontario 
ELECTRICAL INDICATING INSTRUMENTS @ AIRCRAFT INSTRUMENTS @& SWITCHGEAR 


AIR AND OIL CIRCUIT BREAKERS @ ROTARY SWITCHES 


@® RELAYS -@ 


PRECISION BALANCES 


























~« SWELLING 


TIME IN WEEKS 


SWELLING OF BLACK-LOADED NEOPRENE IN 
OILS OF VARIOUS ANILINE POINTS. 


Oil No Type of Oil Aniline Point °C. 
6 SAe 30 motor 77.7 
9 SAE 30 motor 107.0 
4 SAE 30 motor 109.0 

1 SAE 30 motor 109.5 
7 SAE 30 motor ery 110.8 
8 a .... SAE 30 motor ; 119.8 


FIGURE 2 
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ANILINE POINT OF OIL VS. LOGARITHM OF 
PER CENT SWELLING 


A. Black-loaded Neoprene 
Cork-loaded Neoprene 
Black-loaded Buna N 
.Cork-loaded Buna N 
.......-Cork-loaded Thiokol 
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SEALING OILS WITH SYNTHETIC RUBBER 


Aniline point as an index of volume change 


The aniline point of an oil, the temperature at which 
dissolved aniline will separate or cloud when an oil and 
aniline mixture is cooled, is a firm index of the volume 
change which that oil will cause in a given synthetic rub- 
ber compound. Synthetic rubber gaskets or parts chosen 
without reference to this pomt may fail in service. 

The relation between aniline point and volume 
change is shown in Figure 1. Here the same Neoprene 
compound is immersed in six different oils. Although 
all are rated SAE 30, each has a different aniline point. 
Since the a-iline points of five of these oils fall within 
a comparatively narrow range, the degree of swelling 
they produce is similarly restricted. Oil No. 6, how- 
ever, although rated: SAE 30 like the others, has a low 
aniline point, indicating high solvent power. Conse- 
quently No. 6 attacks with violence and causes a con- 
siderably greater volume increase. 

To protect against such erratic volume changes in 
a synthetic rubber material, include aniline point in 













SEND FOR FREE BOOKLET. 


For specification and appli- 
cation data on Armstrong’s 
more than 50 resilient seal- 
ing materials, send for a 
free copy of the latest edi- 
tion of “Gaskets, Packings, and Seals,” twelve 
pages of helpful information. Address Armstrong 
Cork Company, Gaskets and Packings Depart- 
ment, 9508 Arch Street, Lancaster, Pennsylvania. 
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GASKETS : 


Cork Compositions e 
Synthetic Rubber Compounds ® 
Fiber Sheet Packings e 


your oil specification. Remember, however, that ani- 
line point is a measure only of an oil’s solvent effect, 
and not of its value. Thus oil No. 6, Figure 1, may be a 
better lubricant than the less virulent No. 8. 

Figure 2 shows the behavior of several synthetic 
rubber and synthetic-rubber-and-cork compositions 
when immersed in one oil. These synthetic rubber 
compounds will maintain comparable behavior pat- 
terns when immersed in other oils. However, a nega- 
tive change, shrinkage, may occur, depending upon 
the base polymer used or the oil encountered. 

Three papers covering Armstrong’s research on ani- 
line point have appeared in IND. ENG. CHEM. 
(August 1940, May 1942, January 1945). If you 


would like reprints for your files, write us. 

An Armstrong Gasket Engineer will be glad to help 
you analyze your gasketing problems and suggest 
materials suitable for the oils involved. Call him or, if 
you prefer, send drawings and details to us. 


ARMSTRONG 'S 
SEALS - PACKINGS 


AY 


Cork-and-Synthetic-Rubber Compositions 












Cork-and-Rubber Compositions 
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THERE'S ALWAYS A GOOD REASON why 
one kid shoots up faster than all the others in 
the neighborhood. It isn’t luck. Most likely, it’s 
more vitamins, more sunshine and better care. 





Companies like Cornell-Dubilier don’t grow 
up overnight either. Experts like C-D engi- 
neers dori’t just “happen’’. Only here it isn’t 
what you eat or dream; it’s what you do. You 
dig behind what others have told you. That's 
research. You look beyond what others have 
seen. That's pioneering. You spend more time 
and money, than might seem immediately 
profitable, to become proficient in your field. 
And when the “unheard of’’ has to be done, 
industry expects you to do it. 


When giant capacitors, that could handle 
severe temperatures without the use of water- 
cooling coils, were needed, they came to 
Cornell-Dubilier. And when capacitors were 
needed for the Proximity Fuze, in sizes so tiny 
they had never before been envisioned, C-D 
engineers were handed the problem. 


Remember that when 
your plans call for the 
unusual in capacitor de- 
signand dependability. 


x Kk 
Cornell-Dubilier Electric 
Corp. South Plainfield, . 
New Jersey. Five other 
plants in New Bedford, 
Brookline, Worcester, 
Mass. and Providence. 
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(2) The Tank Car 





(3) The Covered Hopper Car 









( 1) The Hopper Car 





Transportation 
Tailored to 


Your INDUSTRY 


To most effectively meet the needs of American Industry, 
Union Pacific provides a fleet of freight cars specifically 
designed to transport all types of materials and merchandise. 








(6) The Box Car 


Sturdily constructed and efficient in mechanical oper- 
ation are the various types of freight cars pictured on 
this page. This safe, dependable rolling stock is a 
vital factor in providing transportation for the com- 
merce of the nation. 














(7) The Gondola 


Bs ea 


(8) The Flatear 


Of special interest to the Electrical Industry is the 
box car, Fig. 6, used for the shipment of finished 
electrical merchandise. 

















The trained knowledge and experienced skill of thousands 

of Union Pacific employees keep shipments rolling on 

= schedule over the time-saving Strategic Middle Route, unit- 

ing the East with the West Coast. Experienced traffic 

an specialists, from coast-to-coast, are ready to assist you. Let 
(9) The Automobile Car them help you with your next shipmem. 














For fast, dependable service . . 
be Specific - 
say Union Pacific 
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www lee we et 


* Union Pacific will, upon request, 
gladly furnish industrial or mer- 
cantile concerns with information 
regarding available sites having 
trackage facilities in the territory 
it serves. Address Union Pacific 

Railroad, Omaha 2, Nebraska. 









UNION PACIFIC RAILROAD 
The Strategic Middle Route 
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IF YOUR ASSEMBLIES 
Be MUST TAKE 





WASHERS 


THE WASHER THAT HAS THE EDGE 





By providing more grip in the center of action, EverLOCK 
Washers enable your assemblies to defy the loosening 


Standard 80° Countersunk action of vibration, impact, expansion and contraction. 


EverLOCK EverLOCK 





Each of EverLOCK’S many wide chisel edges provide 
extra holding power—combine with balanced spring ten- | 
sion to provide a distinctive 2-way locking action. 


Speed and ease of application save time and labor. A 





Stendord Extorest stantest tetera tetera half turn or less gives a positive lock—eliminates all 


EverLOCK EverLOCk hazards of stretched bolts or distortion of threaded parts. 
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COMPONENTS FOR 


Now that the emphasis in communications is turn- 
ing more and more toward the FM and Television 
frequencies, there is a great demand for quality 
components made to increasingly critical speci- 
fications. Amphenol products have kept abreast 
of developments and are available now—in quan- 
tity—to manufacturers of equipment operating in 
these frequencies and to amateurs. 

In addition to the long line of standard parts, 
Amphenol engineers announce the following new 
products particularly adaptable to FM and 
Television: 
Radio Frequency Cable and Connectors and a 
new line of low-capacitance microphone cables. 
Also, new cables especially developed for Tele- 
vision color cameras and for Facsimile. work. 
Hi-Q Tube Sockets. Standard, miniature and sub- 
miniature. Also new sockets for cathode ray view- 
ing tubes and similar applications. 

Twin-Lead. This Amphenol-developed parallel 
transmission line is widely used as antenna lead- 

in and, in addition, has become standard for built- 

in folded dipole antenna construction. 

FM Antennas. New Amphenol designs for stand- | 
















ard reception that deliver the greatest gain, 
particularly in low signal areas. Write for complete 
information. 

Plastic Components, in a wide variety, adaptable | 
where this superb dielectric is an integral part of 

the engineering of critical circuits. 
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AMERICAN PHENOLIC CORPORATION 
CHICAGO 50, ILLINOIS 
In Canada « Amphenol Limited * Toronto 


COAXIAL CABLES AND CONNECTORS « INDUSTRIAL CONNECTORS FITTINGS AND CONDUIT + ANTENNAS + RADIO COMPONENTS + PLASTICS FOR ELECTRONICS | 
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Bo from our exclusive war-time design which 7% 
won high praise in service, the type 73 frame represents 
a notable step forward in the mechanical protection of 
motor windings. The two end castings and the lamination 
stack are carefully aligned and are permanently 
locked in place by the drawn shell which is spun over 
them. Thereafter, the windings cannot be scratched, 
cut, dented, broken or tampered with, no matter 
how often the rotor is removed or bearings are replaced. 


EASTERN AIR DEVICES, INC. 


583 DEAN STREET © BROOKLYN 17, N. Y. 
An Affiliate of THE FRED GOAT CO., INC., Est. 1893 
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Gta! 


This 151-page book of technical 
information about electrical 
steel sheets 


The result of years of continuous research and development, Tech- 
nical and Descriptive Bulletin No. 2“ gives you complete technical 
and descriptive data about electrical steel sheets. It includes a wealth 
of core loss, magnetization, volt-ampere curves and other curve 
data. It shows why U-S-S Electrical Steel Sheets are uniformly su- 
perior in electrical, magnetic and physical properties. One hundred 
and fifty-one richly illustrated, fact-packed pages, the book is di- 
vided into three convenient sections, each with a detailed index 
for instant reference. Your free copy will be forwarded promptly. 


ONG years of experience and experiment, special equipment 
and trained workers are back of the enhanced efficiency of 
U-S-S Electrical Steels. Their outstanding physical and magnetic 
qualities are the end results of selected composition, special proc- 
essing and rigid control at the mill of every step in production. 


You can count on uniform thickness, high permeability and 
low core losses with U-S-S Electrical Steel Sheets. Since they are 
also smooth of surface, flat and ductile, since their punching and 
shearing qualities insure long die life, many manufacturers of 
generators, transformers and motors—whose products are famous 
for unfailing operation—order and reorder U-S-S Steel Sheets. 


SEND THE COUPON ... TODAY for our Technical Bulletin No. 2. 
This illustrated, authoritative book of 151 pages contains data accumulated by 
our complete testing laboratory for determining the operating characteristics of 
electrical steel sheets. It is packed with valuable information, graphs, charts and 
curves. It is illustrated by actual photographs of installations. We shall be glad 
to send you a free copy. 


SEND NO MONEY=—IT’S FREE 


Carnefgie-Illinois Steel Corporation 
619 Carnegie Building 
Pittsburgh 30, Pa. 


Gentlemen: 


Please forward my free copy of “‘U-S-S Electrical Steel Sheets, Technical 
Bulletin No. 2.’ It is understood that I incur no obligation. 


Listen to the United States Steel radio show every Sunday evening. Consult your local 
newspaper for time and station. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


UNITED STATES STE He 
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TYR ON (Dow Polystyrene) 
NAME YOU CAN DEPEND ON IN PLASTICS 


Beautiful plastic products everywhere! And 
the most scintillating of all made of Styron! 
You can easily pick out Styron if you’re look- 
ing for flashing performance. It’s in jewelry 
and clocks and refrigerators. And it’s doing an 
unequalled job in batteries. For Styron’s more 
than beauty. It whips the hard work, too. It’s 


the name you can depend on in plastics. 


ETHOCEL 


Ethocel does the rugged jobs, and in a hand- 
some fashion! It’s a safe bet that Ethocel will 
win in any encounter with punishing, tearing- 


down wear. Ethocel shows good form—and 


PLASTICS 


ETHOCEL ° ETHOCEL SHEETING 
£TYRON e SARAN e SARAN FILM 














to meet exacting requirements 


For the bearing surface of a cam-operated mechanism, Kopp engineers were — 
called upon to provide a glass part meeting the following specifications: -— 


EXTREMELY SMOOTH SURFACE 
ABRASION RESISTANCE 
HIGH MECHANICAL STRENGTH 
ACCURATE DIMENSIONS 


An assembly including this part is shown above. 


In addition, Kopp glass provides many other valuable properties, such 
as: Transparency or Opacity, Electrical Insulation, Corrosion Resistance, Long 
Life, Heat Resistance. 


If you have products in which these properties are required, we will 
gladly help you apply the proper grade and type of KOPP GLASS! 


KOPP GLASS iv<. 


SWISSVALE, PENNA. 
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VOLT-AMPERE RATINGS 


Leyes 


Sprague CEROC 200, an inorganic ceramic class “‘C” 
wire insulation, paves the way for important engineer- 
ing advancements wherever coils or other windings 
can utilize its ability to operate continuously at 200° C. 
Its advantages are such that it warrants careful investi- 
gation in connection with a wide variety of equipment. 


SMALLER COILS FOR LARGER JOBS! 


Wire insulated with CEROC 200 permits a substantial 
volt-ampere rating increase without a corresponding 
increase in space. As a result, midget-size coils can be 
wound to do man-size jobs. 


IT’S FLEXIBLE! 


Despite its ceramic nature, CEROC 200 is sufficiently 
flexible to permit wire insulated with it to be wound on 
conventional equipment with little or no change in 
most cases. It can safely withstand 16% elongation 
by bending. 


' HIGH-TEMPERATURE ADVANTAGES 


Applied to copper, nickel or other types of wire, 
CEROC 200 permits continuous operation at 200° C. 
Wound in coils, the thermal conductivity of Ceroc- 
insulated wire is high. This assures much of the volt- 
ampere gain to be expected from high-temperature 
operation. 


EXCEPTIONALLY HIGH SPACE FACTOR 


Typical percentages of wire area to total cross-sec- 
tional area of insulated wire are 96% for CEROC, as 
against 59% to 69% for conventional insulations 
suitable for high-temperature applications. CEROC is 
WRITE FOR only about % mil thick and is uniform throughout the 


length of the wire. 
CEROC BULLETIN 
Teh y.\ «8 SPRAGUE ELECTRIC CO., North Adams, Mass. 


— 
PIONEERED BY THE MAKERS OF SPRAGUE CAPACITORS AND ‘KOOLOHM RESISTORS 


iT Tet io a tO dO 
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A hep cat can’t really cut a rug unless the juke box is flashing with 


rainbow lights. In many boxes, the colored lights are kept swirling by 
Telechron synchronous electric motors. One of the latest jukes selects 
records for individual booths. Here a Telechron motor in each booth 
times the playing period. 

New and important applications for Telechron motors are being 
found every day for automatic timing, switching, recording and control 
equipment. Are you trying to solve a control puzzle of your own? A 
Telechron motor may be the answer. Hundreds of applications have 


been worked out by Telechron in co-operation with manufacturers. 


Telechron motors are as easy to apply to complicated control mecha- 
nisms as to the simplest devices. They’re self-starting, reach rated speed 
almost instantly. They operate in perfect synchronism with all com- 
mercial frequencies . . . cannot run faster or slower. Conservative torque 
ratings, precision building and Telechron’s exclusive capillary oiling 
system assure years of trouble-free service. Telechron’s application engi- 
neers are always glad to discuss your needs. Why not call on them? 
Address Motor Advisory Service, Dept. H. 
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Telechron Motors Are Now 
Being Used in 


Stoker, Oil Burner, and Temperature Controls 
Industrial Process and Cycling Timers 
Business Machinery 

Medical Devices 

Household Appliance Timers 

Agricultural Equipment 

Musical Devices 


SYNCHRONOUS MOTORS 


TELECHRON INC. + ASHLAND, MASSACHUSETTS 


Makers of Telechron Electric Clocks and Synchronous Motors 
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designs, 


fabricates, 


eee ee eee 


your new or improved product 


in ALUMINUM, MAGNESIUM, STAINLESS STEEL 


GIFT WARE 


You name it, and let COLGATE work out a design 
with you. Then let us make it, partly or completely, 
fabricating and assembling your new or re-designed 
product from Aluminum, Magnesium, or Stainless 
Steel to give it these sales creating features—lighter 
weight, added beauty, increased strength and dura- 
bility, improved product performance, lower fabri- 
cating costs, reduced shipping weight. 


COLGATE’S ‘‘Engineered Service"’ provides help- 
ful and cooperative preliminary conferences that 
save you time and expense before designs have 
been started, also after blueprints have been pre- 
pared. This unique COLGATE service helps develop 
your new product ideas, improves old products, ex- 
plores the possibility of substituting light metals for 
other materials, and plans short-cuts for fast, eco- 


STAMPING * FORMING + DRAWING 
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REFRIGERATORS 


ELECTRICAL 
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nomical production and the assembling of parts. 


COLGATE'S complete and varied tooling and pro- 
duction facilities can be your ‘branch factory'’— 
providing ample space, supplying the specialized 
skills and experiencé required for precision work, 
and making available straight-line mass production 
and assembly techniques in place of older, costlier 
methods. COLGATE can be depended upon to meet 
delivery dates! 


Let COLGATE help get your product to market 
faster, better, more economically, and also solve 
your reconversion and production problems. Learn 
how ‘Engineered Service’ can give your product the 
sales advantages of the light metals. Consult with 
COLGATE now! —no obligation, complete confi- 
dence assured. 


WELDING FINISHING + ASSEMBLING 


























vm Bolt 


—a NEW ESNA Elastic Stop Nut 


ends the greatest threat to spring life 


jose, or unequally loaded fastenings are 
the most frequent causes of leaf spring 
breakage. More than 4,706,000 spring re- 
pair jobs have been handled annually in 
dealer, independent and fleet owner service 
shops. Many of these could have been 
avoided. 

ESNA has a solution—the NEW U-Bolt 
Elastic Stop Nut that can be .. . applied 
to meet the original manufacturer’s recom- 
mended specifications . . . self-locked in 
position with the Red Elastic 


Collar so that no amount of 


shock or vibration can disturb its 


INTERNAL 
WRENCHING 


PRODUCTS OF: 
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ESNA 


TRADE MARK 


ELASTIC STOP NUTS 
recraeest Goo ones CEE core, & car 


STOP NUT CORPORATION OF AMERICA 


‘’ ies & 


ELASTIC 


setting .. . depended upon to carry a bolt 
loading of 70,000 psi with its extra-long, 
extra-strong body. 

ESNA U-Bolt Nuts —like all Elastic Stop 
Nuts—are designed to prevent unnecessary 
repairs and reduce overhaul time. They 
are self-locking, easily removed, reusable. 
They protect permanently against Vibra- 
tion, Corrosion, Thread Damage, Liquid 
Seepage, and Costly Maintenance. For fur- 
ther information address: Elastic Stop Nut 
Corporation of America, Union, 
New Jersey. Representatives 


and Agents in principal cities. 





THAT HOLDS 
PERMANENTLY 























The RED ELASTIC COLLAR 
~ denoting an ESNA product = 





. is threadless and permanently 
elastic. Every bolt—regardless of 
commercial tolerances—impresses 
(does not cut) its full thread contact 
in the Red Elastic Collar to fully grip 
the bolt threads. In addition, this 
threading action properly seats the 
metal threads — and eliminates all 
axial play between bolt and nut 
threads. 


All ESNA Elastic Stop Nuts — re- 
gardless of size or type—lock in posi- 
tion anywhere on a bolt or stud. 
Vibration, impact or stress reversal 
cannot disturb prestressed or posi- 
tioned settings. 
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PRODUCT RE-DESIGN 


’ Problem: To produce containers to hold 
either hot or refrigerated foods. Must be 
compact, lightweight; must resist abuse 
and possess good insulating character- 


istics. 


Solution: Richardson Plasticians recom- 
mended use of INSUROK, Grade 
T-705 post forming material for outer 
United Air Lines % and inner liners, as well as for tray 
food storage con- ss 
tainer, made of : supports and dry ice containers. Low 
Laminated 3 say 
INSUROK by = thermal conductivity reduces wall 


Valco Mfg. Co., S x ; 
Chicago. ‘ thickness required for standard in- 


sulation materials. 
. 

Valco Mfg. Co., Chicago, makes 
these food storage boxes for United — 
Air Lines ... using INSUROK 
T-705. The designing skill behind 
the successful material recommen- 
dation made here is available to 


you now. Let Richardson Plasticians 


give you complete information. 


The RICHARDSON COMPANY 


Sales Headquarters: MELROSE PARK, ILL. FOUNDED 1858 LOCKLAND, CINCINNATI 15, OHIO 


NEW YORK 6, 75 WEST STREET : ROCHESTER 4, N. Y., 1031 SIBLEY TOWERS BLDG. 
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THE NRW JERSEY ZINC COMPANY, 160 Front St., New York 7, N. Y. 


The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (0227°i%,) ZINC 
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[. designing die castings, remember 

that the use of fillets to avoid sharp corners 

is desirable for a number of reasons. Fillets 

will: 

1. Provide greater strength (even the small- 
est fillets have an appreciable strength- 
ening effect). 


2. Improve the flow of metal in the die, 
which is likely to result in smoother sur- 
faces on castings. 





3. Provide a gradual transition from thick 
to thin sections. 


4. Facilitate die construction and ejection 
of castings from the die. 
A radius of .015” minimum is suggested in 
place of sharp corners and larger radii are 
desirable when conditions permit. Fillets 
of .015” radius are barely noticeable even 
on outside edges and, in fact, a .030” radius 
is seldom evident except on close inspec- 
tion. The zinc alloy die casting shown here 
—a governor body—has been designed with 
liberal fillets both inside and out, as in- 
dicated on the drawing. 

Additional data on fillets and other de- 
sign considerations will be found in our 
booklet “Designing For Die Casting”. To 
insure that you will get the most from your 
die casting dollar, ask us—or your die cast- 
ing source—for a free copy of this booklet. 


FOR DIE CASTING ALLOYS 
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S this comment is written, pulmotor 

methods were being used by Senate 
and House conferees to patch up a bill to 
revive the OPA. Whether or not the 
President signs it is of no great import- 
ance. The genie is out of the bottle. 
Effective price control by government is 
dead. The ancient law of supply and 
demand will prevail once more. 


The situation is fraught with danger 
to all concerned—consumer, worker, manu- 
facturer and farmer. No one wants uncon- 
trolled, runaway inflation. None can do 
much to stop it once it gets started. 


We have already seen what has happened 
to food prices, particularly meat, even in 
the face of a diminishing threat of a pos- 
sible revival of OPA. Manufacturers and 
merchandisers of hard goods have exer- 
cised much more restraint and thus far 
have been able to maintain existing price 
levels, for a number of reasons. 


For one thing, with relief from strikes 
and other artificial hindrances to the sup- 
ply of raw materials, production is pro- 
ceeding at arising rate. Even labor leaders 
sense that increased output tends to pre- 
serve the price level by bringing supply 
and demand more nearly in balance and 
by reducing unit costs, 


Meanwhile, buyers’ strikes are being 
threatened in certain sections of the coun- 
try, and may gain some headway. They 
could drastically affect the economy as 
‘was demonstrated in 1920. Certainly the 
eagerness to buy goods at any cost, so evi- 
dent last fall, has had the edge taken off 
by lack of manufactured products to meet 
the demand. The long delays in recon- 
version, largely due to strikes, have re- 
sulted in a feeling on the part of many 
that they can afford to hold off another 


Heading Off a Buyers’ Strike 





year. What appeared to be a necessity last 
fall may become a luxury tomorrow, par- 
ticularly should prices of manufactured 
products rise sharply in the next few 
months. 


All this adds up to the fact that the 
arrival of a free economy is bound to affect 
the competitive situation in manufactured 
products and the activity of engineers who 
design them. 


When prices were limited by government 
imposed ceilings and demand was unpre- 
cedented for consumer products, there was 
little incentive for manufacturers to stimu- 
late markets through design appeals. 
Anything would sell. 


The public is in a different mood now. 
For one thing, the average buyer has a 
pretty good memory. He recalls what cer- 
tain standard stock items cost, prewar. 
They look no different today, but they 
cost more. 


Redesign of many consumer products 
is needed now more than ever to attract 
buyers and offset sales resistance if not 
an outright buyers’ strike. Redesign can 
accomplish two things: it can introduce 
features that are competitively advan- 
tageous from the point of view of per- 
formance and appearance, or it can cut 
costs through modifications in design, ma- 
terials or their processing. Often the two 
objectives can be’ gained simultaneously. 


This is not to say that all designs were 
frozen at the 1941 level and that develop- 
ment work has been dormant. It is a 


matter of speeding up the pace of develop- 
ment. There should be no doubt that the 
incentives to do so have increased since 
effectual demise of OPA and the restora- 
tion of free competition on all levels. 





























































Perhaps You Can Control It with 
an Electric Servomechanism 





* For automatically holding a setting, a movement, a process or a physical character- 
istic within designed limits, electrical servos are now available in great variety of 
arrangement, size and application, after undergoing extensive wartime development. 


CHARLES H. ROE 
Managing Editor 
ELECTRICAL MANUFACTURING 


E ARE witnessing the growth of a new devel- 
\ \ opment in the art of automatic control. Servo- 
mechanisms are certainly not new but many 
have become newly acquainted with them. Some hoary 
applications are not recognized as servomechanisms ex- 
cept in theoretical discussions—float-valve control of 
water level in a tank, waterwheel and engine governors, 
the air brake system used on American railroads, and 
the mechanisms for steering a Whitehead torpedo, all 
examples of servomechanisms familiar to us for many 
years but not considered as members of this family. 
The name originated in Europe and was probably 
first used in this country in the late ’20’s at Massachu- 
setts Institute of Technology, where the classic paper 
on the theory was written by Dr. H. L. Hazen in 1934.1 
The first listing of the term in the Engineering Index 
and the Industrial Arts Index followed in that year. The 
theory was amplified by others and important contribu- 
tions were made to its development right down to the 
beginning of the war. But, there are still not three 
books in existence dealing comprehensively with the sub- 
ject—the complete theory is that new. 
Practice had long antedated theory but early in the 
recent war theory began to catch up and the two—prac- 
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Fig. 1—Elements of a servomechanism, illustrating the 
“closed-cycle” characteristic; A, B and C constitute the 
servo controlling D. 
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Fig. 2—Some electrical components commonly used in 
servos; there are others but these are the ones chiefly 
discussed herein. 


tical experience and theoretical understanding—made a 
formidable team. Progress was rapid. Modern servo- 
mechanisms steered the ships and the torpedoes that 
sank the Nazi and the Jap fleets; they aimed the guns 
afloat and ashore ; they pointed the searchlights and the 
ack-ack guns at the night-bombing Luftwaffe; and they 
performed scores of tireless jobs on our aircraft, from 
operating the instruments and regulating temperatures, 
air pressures and speeds to controlling the guns, the 
same as on a battleship, and even to taking over the 
pilot’s job of steering and trimming the plane. 
Designers and development engineers constantly 
evolved new ideas so that the rate of obsolescence was 
high, even for wartime. But out of it all came man) 
remarkable adaptations. With the requirements for vast 
quantities which characterized the recent war, servo- 
mechanisms for specific use in planes, on shipboard and 
on land were turned out in enormous numbers. Servos 
even helped to build servos. Potentiometers to becom« 
servo components were wound and checked under th: 
automatic control of a special servo. Synchros which 
might become parts of servos were checked for accu 
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racy in a curve-drawing machine which itself embodied 
, servo. 

Not only were hundreds of thousands of our young 
men in the military services trained and experienced in 
the use of servomechanisms, but simultaneously there 
was built up, in the drafting rooms and on the engineer- 
ing staffs of the manufacturing organizations which sup- 
plied these devices, a familiarity with the technology 
that today may become a great industrial asset. Nearly 
500 young engineers and technicians attended lectures 
on the theory of servomechanisms spdnsored by the 
New York Section of the American Institute of Electri- 
cal Engineers this past winter—one indication in one 
city of the extensive interest in and understanding of 
this subject. 

The war is over and manufacturers who turned out 
thousands of servomechanisms or their components for 
military purposes would now like to utilize that acquired 
know-how in doing something similar for peacetime in- 
dustry. Automatic control of machines and processes 
is a hallmark of the period and servomechanisms are 
versatile and reliable automatic controllers. Therein 
lies hope for the designing and engineering personnel in 
control divisions in many manufacturing organizations 
today. We have a valuable asset in the development of 
our servo know-how. Shall we not use it? 


WHAT IS A SERVO? 


Servomechanisms, or servos, are variously defined. 
S. W. Herwald, Westinghouse Electric Corporation,” 
says a servomechanism is in general any closed-cycle 
regulated system that is controlled by a difference of 
quantities. Gordon S. Brown and Albert C. Hall of 
MIT® say that a servomechanism is a power-amplify- 
ing, automatic-control system characterized by the pres- 
ence of a control element that is actuated by some func- 
tion of the difference betweén the response desired of 


What Servomechanisms Can Do 


Essentially controlling or regulating devices, they have 
been applied, or it has been proposed to apply them, to the 
control of: 


Water level in boilers, tanks, sumps. 

Liquid level in processing vessels. 

Pressure, temperature, velocity, speeds of translation 
or of rotation, voltage, current, frequency, and other 
physical characteristics. 

Temperature and rate of air flow in drying kilns and 
elsewhere. 

Registration or positioning of sheets or webs of paper 
or cloth, threads, filaments, etc., for printing, cut-off, 
or other operation. 

Profiling operations of machine tools and cutting ma- 
chines by means of templates, outlines on paper, 
models, etc. 

Screw-down of rolls in steel mills. 

Rate of feed, tension or rewind of paper, cloth, steel 
sheet, etc., in multiple-stand machines of various 
kinds. 

Feeds on machine tools. 

Rates of acceleration in centrifuges and other high- 
speed loads. 

Remote instruments. 

Process programs, particularly operations in oil re- 
fineries, chemical production and food processing 
plants. 5 

Laboratory operations in testing or measuring certain 
kinds of equipment. 
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Fig. 3—The synchro as an element of a servomech- 
anism; at A is a pair of simple synchros incorporated 
into a typical servo; B illustrates the use of the dif- 
ferential synchro and the control transformer; at C 
is suggested the principle of the synchro using a per- 
manent magnet in linear motion and the translation 
of that motion into angular movement at the receiver. 


the system and its actual response. Dr. LeRoy A. Mac- 
Coll of Bell Telephone Laboratories* expresses it in the 
precise language of a physicist when he says: 

“The essential function of a servomechanism is to im- 
pose upon the output signal y(t) the same functional 
form as the input signal +(t), subject to the restriction 
that the energy associated with y(t) shall be derived 
from a local source, and shall not be furnished directly 
by the input signal \ servomechanism is a system 
which performs the essential functions of a servomecha- 
nism stated above, and which is so constructed that the 
effective cause which operates the system is propor- 
tional to the following combination of the input and out- 
put signals: 

e(t)=K-x(t)—y(t) 3 
Hence, comments Dr. MacColl, a servomechanism is an 
amplifier and, more particularly, a feedback amplifier. 
The definition quoted above is intended to apply exactly 
only to the simpler servomechanisms. Less elementary 
systems require more elaborate definitions. 

Here is ELectricaL MANUFACTURING’S definition : 
A servomechanism is a combination of elements (which 
may be electrical or mechanical or both) interrelated so 
as (1) to sense a deviation from standard conditions 
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Allis-Chalmers Mfg. Co. 








Eclipse-Ptoneer Div., Bendix Aviation Corp. 


Fig. 4 (left)—A d-c positioner, employing synchro principles to operate an indicator and a distant receiver. 
Fig. 5 (right)—A linear-motion transmitting synchro, with movable permanent magnet, sensitive to fluid pres- 
sure and suggesting many possibilities in control of industrial equipment and processes. 


and (2) to do something about correcting that deviation, 
using for the purpose power from a local source inde- 
pendent of the deviation-sensing element. 

The essential elements are represented in the block 
diagram in Fig. 1. Block D is the thing to be controlled ; 
it may be the direction in which a ship is headed; the 
level, rate of flow, pressure or pH value of a fluid; the 
speed, voltage or current of an electrical apparatus; or 
the position, rate of travel or other feature of some ma- 
terial undergoing processing. To regulate this quality, 
whatever it may be, is the purpose of the servo. The 
error-, discrepancy- or divergency-sensing component 4 
contains the standard or the reference against which the 
performance of D is continuously compared. The com- 
parison brings out the difference, or error, of the two 


~< 
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quantities. The standard or reference may itself be ad- 
justed manually from time to time or continuously or 
may be subject to change through other means. Never- 
theless, it is the servo’s job to follow it and to keep D 
in conformity. Component A begins to operate when 
this error exceeds a minimum value. The feed-back 
connection from D to A is what makes this a closed sys- 
tem; it automatically carries the information back to A 
that the error previously sensed is being corrected and 
it operates to cut off the correcting action as the error is 
reduced to minimum proportions. 

As a result of the error-sensing function of A, an im- 
pulse, or signal, or a continuous influence passes from 
A to B, where it may be amplified but where in any case 
it actuates an appropriate device to enable it to control 


Fig. 6—The use of a bridge 
with electronic amplification 
for transmitting the servo 
signal to a distant point for 
action; the impedance coils 
») mweoance | and armature at the left are 
om only for balance and do no 
work; this suggests an indi- 
cating instrument as the re- 
ceiver but a power control 
unit could readily be sub- 
stituted; feed-back is inher- 
ent in bridge arrangement. 
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the local power component at C in accordance with the 
requirements indicated by the signal or influence re- 
ceived at B. 

The local power component at C, under control from 
B, goes to work on D to bring about a correction of the 
error, discrepancy or divergency sensed at A. This may 
be an increase or decrease in speed, a change of posi- 
tion of a rudder, valve, or rheostat slider, or a movement 
on the part of mechanical members to correct register 
or position. As this is done the feed-back connection 
from D to A brings about a re-setting back to zero of 
the error-sensitive component, thus tending to put a 
stop to the operation when the desired conditions have 
been re-established. 

Component A nmiay have a band or width of insensi- 
tivity in which it cannot transmit the essential signal to 
B. This is called a dead zone and its measurement is 
sometimes designated as the threshold value. It is di- 
rectly analogous to mechanical backlash. 

There is always a lag in time or phase between the 
perception of the error at A and the report through the 
feed-back from D that the error has been corrected. This 
lag is inherent. It is desirable to control this lag closely, 
however, not only to keep it as small as possible, but to 
insure that it is always within definite limits of phase 
relationship. It is important that it always be subtrac- 
tive from the input signal for, if it should become addi- 
tive, the system would be regenerative and unstable. 


OSCILLATION, OR HUNTING 


It may happen that the correction at D as a result of 
the functioning of C may overshoot the required amount 
before the feed-back can stop the operation by reducing 
the error sensed at A. Over-shooting may result in 
oscillation, hunting or “dithering,” the last being an 
English expression. This is not always undesirable 
and is sometimes purposely designed-in. This may be 
the case where electrical contacts are used and it is de- 
sired to keep them “alive,” guaranteeing instant readi- 
ness for further action. Oscillation is brought about by 
certain well-understood relationships and values of char- 
acteristics and it is a part of every design operation to 
check for such a possibility, whether it is desired or not. 
Techniques for correction and avoidance, if it is not de- 
sired, are simple and well understood. 

The elements of a servo may be mechanical, hydraulic, 
electric or electronic. Some of the functions indicated 
separately in Fig. 1 may be combined in a single ele- 
ment. Variations are infinite: In Fig. 2 are represent- 
ed diagrammatically some of the electrical components 
found to be useful in many servomechanisms. Electri- 
cal methods are particularly adaptable in the error-sens- 
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Fig. 7—Exploded view of a 
_ high-precision synchro 17,6 
. in. in diameter; accuracies 


of +0.05% are possible. 


Eclipse-Pioneer Div., 
Bendix Aviation Corp. 


ing element (Fig. 1 at 4) and are extensively used. At 
other points in the design, however, there is often real 
competition with mechanical and hydraulic methods. 
This article is confined to consideration of electrical ele- 
ments only but it should never be overlooked that there 
may be other ways of doing the job. 


MATHEMATICS IN SERVO THEORY 


The theory of servos is a mathematician’s paradise. 
The feed-back principle, causing a reduction in the dif- 
ference sensed at A, Fig. 1, while this difference is still 
originating the action which brings about that reduction, 
is readily seen to require handling by methods featuring 
the differential calculus. Also, in studying servos sensi- 
tive to small differences in rates of change, such as those 
geared to control of acceleration, there is requirement 
for the use of differential equations. In some cases these 
may become expressions, not merely of the first or sec- 
ond order, but even of the seventh or eighth order. The 
literature abounds in references to Bessel’s functions, 
Heaviside’s expansion and operational calculus, the La- 
place transform, Nyquist’s criterion, Fourier analysis, 
and other abstruse tools of the mathematician. 

Incidentally, it has been observed that electrical engi- 
neers, particularly those with radio experience, have 
shown an especial aptitude for handling servo theory. 
This has been attributed to the similarity between the 
feed-back function in many radio circuits and that in a 
servomechanism. This similarity is not absolute, how- 
ever, as the purposes of the feed-back may be different 
in the two cases. Nevertheless, the concept, familiar 
in the one case, does give one a working start when 
tackling the other. 

There is plenty of opportunity for the use of mathe- 
matical skill in designing servomechanisms, but it would 
be a mistake to represent such skill as an essential. With 
the increasing availability of standardized components, 
it is often possible to put together the various parts, 
matching them up with only a good knowledge of elec- 
trical engineering and physics. Operating characteris- 
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tics can then be determined by laboratory tests, all with- 
out making the calculations which may still be necessary 
when designing a control with really novel features for 
which components cannot be secured ready-made. 

Such, in brief, is the general nature of the subject. 
Let us see what is available on today’s market. 


READY-MADE COMPONENTS 


Among the more common electrical products ready 
for incorporation into servos are the various kinds of 
self-synchronous units. These are little rotating ma- 
chines with action and characteristics combining those 
of generators, motors and transformers. They have been 
described as constituting a “long-distance electrical coup- 
ling.”” They are frequently used to transmit indications 
over distances, thus being an adjunct to metering. In 
servomechanisms, however, they transmit or relay sig- 
nals in the direct path of the control function. They are 
not new, having been used in gyro compasses for forty 
years or so. The Germans did early work on them but 
American synchros were installed on the Panama Canal 
locks in 1914. They were extensively used for remote 
indication of angular position through the years of peace, 
but more particularly in military applications during the 
war. They are known by various names, most of them 
proprietary. Because of this, the U. S. Navy, a heavy 
user, adopted the generic expression “synchro” to apply 
to all makes and the name has found wide application. 
Among the manufacturers who have made these devices, 
some for many years, others only on war orders, to- 
gether with proprietary ames they have used, are: 

Allis-Chalmers Manufacturing Company—Positioner 

Arma Corporation 

Control Instrument Company, Inc. 
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Diehl Manufacturing Company—Diehlsen 
Eclipse-Pioneer Div., Bendix Aviation Corporation 
Autosyn, magnesyn 

Electric Indicator Company 

Ford Instrument Company 

General Electric Company—Selsyn 

Kollsman Instrument Company—Telegon, Teletorque 

Westinghouse Electric Corporation—Synchrotie 

Synchros are invariably employed in groups of two or 
more and are usually energized from single-phase 
sources. Many operate on direct current, however, and 
permanent magnets are sometimes used for rotors. The 
receiver illustrated in Fig. 4 uses a permanent magnet 
in this way. But in all types the principle is the same 
—angular displacement of the rotor at the transmitter 
causes a corresponding shift of the resultant field at the 
receiver. If the system is used for position-indicating, 
this brings about an alignment movement of the receiv- 
er rotor, completing the cycle. 

However, the temporary mis-alignment of the field 
at the receiver produces an induced current in the rotor 
windings which may be used separately to influence er- 
ror-correcting action through a servomechanism. The 
rotor will then be aligned by the corrective movement 
of the controlled element, completing the cycle as be- 
fore. Because of the use of temporary induced currents 
in this way, a receiving synchro so employed is called 
a “control transformer.” 

Synchros are well adapted as error-sensing devices in 
servomechanisms wherever the regulated quantity is or 
can be made an angular position. For this reason they 
have been important in compasses and steering equip- 
ment. Some typical servo circuits involving synchros 
are shown in Fig. 3. 

(Continued on page 220) 
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Calculating Temperature Rise 


in Coils from Resistance Change 


* With carefully controlled test conditions, including ambient tem- 
perature and applied voltage, a chart permits ready reference for 
translating resistance measurements into terms of temperature rise. 


WILLIAM R. MILBURN 


Supervising Engineer 


Cutler-Hammer, Inc. 


urements are still based on thermometer or ther- 

mocouple readings, there has been a decided 
trend, in recent years, toward temperature measure- 
ments of copper-wound coils on the basis of electrical 
resistance measurements. This applies to many classes 
of electrical equipment, but the processes are essentially 
the same, no matter whether the equipment involved is 
a motor, a generator, a potential transformer, a com- 
ponent part of a magnetic controller or some isolated 
device with a copper-wound coil. 

With the hot and cold coil resistances available, the 
temperature rise of a copper-wound coil is determined 
from calculations that are based on the fact that copper 
has a zero resistance at “inferred absolute zero,” and 
that its resistance increases in proportion to the temper- 
ature rise above “inferred absolute zero.” Since “in- 
ferred absolute zero” for commercial copper is —234.5 
C, the basic equation can be stated as being: 

Re 3 234.5 + Te 
in which Ry is the final resistance in ohms (hot) 
Re is the initial resistance in ohms (cold) 
Tn is the final temperature in degrees centi- 
grade (hot) 
T¢ is the initial temperature in degrees cen- 
tigrade (cold) 
By rather simple arithmetic, this equation can be brought 
into the form of : 


Rk fon 
Peer xs = 234.5+T,) 


C 


: LTHOUGH many industrial temperature meas- 


(Equation A) 


234.5+-Tg) (Equation B) 


in which it may be seen that 7,,—T is equal to the tem- 
perature rise of the coil during the test. 

Since Tg, the initial temperature, is likewise the ambi- 
ent temperature at the start of the test, and since any 
change in the ambient temperature during the test will 
naturally affect the results obtained, some provision must 
be made for such ambient temperature change in calcu- 
lating the temperature rise of the coil. This is done by 
re-writing the last equation so as to read: 

Tu—To = 54 (234.5-4-4,)—(2348+-Ap) 
c 


(Equation C) 
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in which A, is the initial ambient temperature and Apr 
is the final ambient temperature, both in degrees centi- 
grade. Then, if Ty—Te¢ is recognized as the coil tem- 
perature rise in degrees centigrade, or TR, this equation 
can be re-worked so as to read: 


Ry TR+234.5+Apr ' 
at» ed ced. en enc cat (Equation D) 

Re 234.5-+-. t . 
which, in turn, can be re-worked into the equation: 


R Bist : 
TR=(234.5-4As) (1 )—(Ap—A,) (Equation E) 
” 


Equation E deserves some study. It shows that for 
a constant ambient temperature (that is, if Ay—As), 
the temperature rise of a copper coil can be determined 
by multiplying the percentage of increase in resistance 
(ratio of resistances minus one) by the sum of 234.5 
and the ambient temperature. For example, if the re- 
sistance of a copper-wound coil increases 20 per cent 
during a heat test, with a 20 C ambient temperature, the 
temperature rise of the coil is 254.5 0.20 or 50.9 C. 

Further study of equation E shows that if the final 
ambient temperature is higher than the initial ambient 
temperature, compensation for this ambient change is 
made by subtracting the amount of the increase in am- 
bient from the temperature rise obtained on the basis 
of a constant ambient temperature. Likewise, if the 
final ambient temperature is Jower than the initial am- 
bient temperature, this difference in ambient tempera- 
tures should be added to the temperature rise calculated 
on the basis of a constant ambient temperature. 

In equation E, 234.5+-A, is the reciprocal of the tem- 
perature co-efficient of resistance at A, temperature. At 
20 C, this is 0.00393, which means that with an ambient 
temperature of 20 C, a coil whose resistance has in- 
creased 20 per cent would have a temperature rise of 
0.20+-0.00393 or 50.9.C. Such an approach would give 
exactly the same results as those obtained from the equa- 
tion, the only difference being in the arithmetical 
processes. 

In some specifications and explanations of methods of 
determining temperature rise by the resistance method, 
equation B is recommended as the basis of calculation. 
This involves five different processes, which fact has 
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Table I—Temperature Rise of Copper-Wound Coil, Corresponding to Ratio o: 
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Instructions—Determine temperature rise of coil from table on basis of room temperature at start of heat test, As. 

(lf the resistance ratio involved is not shown in table, interpolate between two ratios shown.) If room tempera- 

ture at end of heat test, Ar, differs from that at start, As, compensate for this in following manner: If Ar is 

greater than As deduct this amount of increase from coil temperature rise obtained from table; if Ar is less than 
As, add this amount of decrease to coil temperature rise obtained from table. 











led to a desire for some simpler method of calculation. 
Equation E appears, on the surface, to require at least 
as many processes of calculation, but equation E permits 
the formulation of a chart from which the temperature 
rise can be determined with rather simple calculation 
and with much less chance of error. Such a chart is 
shown herein, with a brief explanatory note concerning 
the proper compensation for change in ambient tempera- 
ture during the heat test. This chart has been prepared 
on the basis of room temperatures (initial ambient tem- 
perature) between 20 and 40 C, with one-half degree 
increments and with column headings ranging from 
1.05 to 1.35 for the ratio of hot resistance and cold re- 
sistance of the coil, and the temperature rise values have 
been cut down to three significant figures. It would be 
equally as simple to set up such a chart on the basis of 
other initial ambient temperatures or of other ratios of 
resistance, should the use of such a chart justify. If 
desired, full accuracy can be assured by having the chart 
show true temperature rise values of five significant 
figures. 

In connection with the chart, it will be seen that the 
columns have been given headings of ratio of resistances. 
This has been done to simplify the use of the chart, al- 
though, as indicated by equation E, the calculations for 
the chart were based on the percentage of increase in re- 
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sistance. The preparation of a chart of this nature is 
relatively simple, on the basis of equation E, since, as 
will be seen, the chart is based on a constant ambient 
temperature. A brief study of the chart will show that 
the figures in any one column form an arithmetic pro- 
gression and that the figures in the various columns, for 
any given ambient temperature, form an algebraic pro- 
gression. These facts simplify the expansion of the 
chart, after the foundation has been laid. 

For some classes of work, a set of curves might be 
effective, but, especially for frequent use, a chart ap- 
pears to be more practical and will probably give more 
accurate results. 


ACCURACY OF RESULTS 


Since the main purpose of the test and of the calcuia- 
tions is to obtain accurate determination of the tempera- 
ture rise of the coil being tested, it is not only important 
that calculations be correct, but it is at least equally im- 
portant that true and accurate test conditions be em- 
ployed. Certain precautions are necessary, therefore, 
at the time of the test, and if these precautions are not 
taken, the results of the test and the subsequent calcula- 
tions will be incorrect. 

Even assuming accurate resistance readings and the 
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maintenance of a constant voltage during the test, there 
are factors that must be controlled if the results are to 
be dependable. One of these factors has to do with the 
conditions in the testing room and the measurement of 
the ambient or room temperature. Not only should the 
room temperature be kept reasonably constant during 
the test, with not more than about 5 C variation during 
a test period of six hours, but both the equipment and 
the thermometers used for room temperature readings 
should be kept free of drafts or other rushes of air. 
Partly for this reason, one practice, more or less gen- 
eral, is to keep the thermometers inserted in oil-filled 
cups not less than one inch in diam. and two inches high. 

Probably the most important safeguard against faulty 
results has to do with the determination of the correct 
cold resistance of the coil. The equipment to be tested 
should be kept for about four hours before the test in a 
place the ambient temperature of which is within 5 C 
of the ambient temperature of the testing room. This is 
particularly important in times of extreme weather con- 
ditions, when the outside temperature may vary greatly 
from the temperature of the testing room. 


ASA Year Book Published 


Publication of the annual year book of the American Stand- 
ards Association for 1945-46 has been announced. As usual, 
the year book incorporates a complete list of ASA members, 
a listing of approved American standards, projects under de- 
velopment, a listing of members of various committees, and 
other informative data relating to the activities of the associa- 
tion. Copies are available from ASA headquarters, 70 E. 
45th St., New York 17. 
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@ ® Sub-Miniature Radio Tubes Facilitate 
Design of Pocket-Type Radio Receiver Set 

Unusual flexibility in the design of small pocket radio 
receivers, compact hearing aids, special medical appar- 
atus, and other portable equipment, has been made 
possible by the use of sub-miniature radio tubes of the 
type originally developed for the VT radio proximity 
fuse. Some idea of the compactness that can be attained 
with these tubes is given in the illustration below which 
shows the interior construction and component parts of 
the 5-tube superheterodyne pocket radio receiver recent- 
ly put on the market by Belmont Radio Corporation, 
subsidiary of Raytheon Manufacturing Company. 

The pocket radio itself weighs only 10 oz, including 
the batteries, and is only 3 in. wide, 3% in. thick, and 
6% i in. high. The tubes are each only 1%¢ in. x 0.400 
in. x 0.300 in., and weigh between 0.07 and 0.09 oz. 
each. They are of the plug-in type but in other appli- 
cations they may be mounted in directly by their 
leads, if so desired. The radio receiver operates on a 
22%4-volt B battery. The five tubes require in all less 
than 14 watt to operate. Ratings and characteristics of 
the tubes are said to make for performance comparable 


Belmont Radio Corporation 
Interior view of 10-oz small pocket radio showing how 
tiny sub-miniature tubes are incorporated in the set. 


in quality with larger standard tubes. A typical rating 
(pentode sub-miniature power amplifier) is as follows: 
Filament voltage—1.25 volts; filament current—30 ma ; 
maximum plate voltage—45 volts; maximum screen 
voltage—45 volts; and maximum cathode current—1.0 
ma. 

Other typical ratings are as follows: Sub-miniature 
shielded pentode sharp cut-off r-f amplifier: Filament 
voltage—1.25 volts ; filament current—50 ma ; maximum 
plate voltage—45 volts; maximum screen voltage—45 
volts ; maximum cathode current 1.0 ma. Diode-pentode 
sub-miniature detector-amplifier: Filament voltage— 
1.25 volts ; filament current 30 ma; maximum plate volt- 
age—45 volts ; maximum screen voltage—45 volts ; max- 
imum cathode current—1.0 ma. 
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Synchronous Motor Timers 
for Automatic Control of Cycles 


* Synchronous timers are being increasingly designed- 
in to control all kinds of automatic processes and 
equipment, and to facilitate accurate cycle control. 


P. H. WINTER 


Chief Engineer 
La Salle Engineering Company 


r VHE design of automatic equipment for industrial, 


commercial and domestic uses has been greatly 

facilitated during the last few years with the wide 
acceptance of electric timing controls. Two funda- 
mentally different types, one electronically controlled 
and one cycled from synchronous motors are used. The 
former have a range of about 0.05 to 100 seconds de- 
pending on the design, while the latter may be obtained 
to cover from 0.2 seconds to 1 week. Because of this 
wide range we will limit this discussion to synchronous 
motor-driven timers. 


Haydon Mfg. Co., Inc. 





Fig. 1 (left)—-Constant speed armature drives output 
shaft through reducer gear train in all-enclosed, perma- 
nently lubricated synchronous timing motor. Fig. 2 
(right) —Projecting lobe on timer motor shaft closes 
switch, recessed cam portion permits switch to open with 
synchronous revolutions of motor. 
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As the name implies, the heart of the timer is a syn- 
chronous motor which is allowed to rotate for a given 
number of revolutions and because of its inherent syn- 
chronism will operate for a length of time proportional 
to the revolutions completed. The majority of motors 
used are a-c driven, their rotor speeds being directly 
dependent on the frequency of the current, but d-c 
motors are also available. These are not quite as ac- 
curate as the a-c types which may be depended on to 
be accurate to within about 1 per cent of the maximum 
range of the timer. It is important to note that the 
error of 1 per cent on the maximum time will be con- 
stant through the range of the instrument. Timers are 
usually available with a range of 20-to-1 between maxi- 
mum and minimum values, so that a timer with a mini- 
mum value of 5 seconds and a maximum value of 100 
seconds would have an error of 1 second throughout. 
This would be quite appreciable at the 5 second value 
so that it is always advisable to select a timer the maxi- 
mum value of which will be as close to the maximum 
time cycle as possible. 


Haydon Mfg. Co., Ine. 
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Since the motor speed is always the same for a given 
frequency, the speed of the output shaft which governs 
the usable time range in the different available models 
is determined by a built-in gear train. The available 
output shaft speed ranges anywhere from 300 rpm to 
1 revolution per week, depending on the gearing. Fig. 
1 shows a cross section through a typical synchronous 
motor as used in timers. 

Many different arrangements of timers are available 
for incorporation in products and machines, and before 
describing some typical installations, it may be well to 
discuss further some of the different models. Timers 
of all types are available to handle electrical loads from 
3 to 25 amperes, a-c at 110 volts; for greater current 
loads it is advisable to interpose a relay. 

The simplest type of timer is constructed of a syn- 
chronous motor driving a cam which alternately opens 
and closes switch contacts to provide a definitely cycled 
method of operation for the controlled equipment ; see 
Fig. 2. This type of control is most suited to con- 
tinuously operating equipment since no provision is 
made for starting or stopping a cycle at any particular 
point. A typical application of this type of timer is the 
installation in commercial refrigeration units as shown 
in Fig. 3. Cooling coils are defrosted automatically 
every 12 hours through the timer shutting off the fan 
and compressor motors and opening a solenoid valve 
which admits water to a spray head to wash the ice 
from the coils. The timer cam also provides for a 
neutral period where the solenoid valve is closed and 
the motors shut off to permit the water to drain, leaving 
the coils dry before they are cooled again. Any opera- 
tion that is made up of periodically recurring cycle ele- 
ments lends itself to installations of this type. Many 
other examples may be found in the various process 
industries, such as chemical manufacture, food process- 
ing, and heat treating. These are mostly special in- 
stallations and on new designs the only limitations are 
the imagination of the designer. 


FAMILIAR APPLICATIONS 


There have been many applications of the simpler 
forms of timers in domestic and farm electric equip- 
ment. The sun-lamp timer is a very compact interval- 
type timer operated by a single setting knob. Its job 
is simply to expose the user to the rays of his sun lamp 
for a pre-set time. When “time on” has elapsed the 
sun-lamp circuit is broken together with the timer- 
motor circuit. This timer can be built at a low manu- 
facturing cost. 

The defrost timer was developed for use in household 
refrigerators. When properly applied this timer will 
turn the refrigerator off for a variable length of time. 
Equipped with a 24-hour dial, the single-knob device 
may be set to defrost at any time during the day or night 
and will automatically repeat the process once during 
each 24-hour period. 

The radio coin switch was developed for the purpose 
of dispensing the “time on” of hotel radios. The de- 
vice accepts from one to six quarters at one loading 
and allows the use of the radio for 2 hours for each 
25-cent piece deposited. A dial registers the total num- 
ber of coins inserted and provides for suspended opera- 
tion. The guest may turn the radio off for any length 
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Automatic Temperature Control Co., Inc. 


Fig. 3—Motor driven cam turns on refrigeration unit 
and shuts it off at periodic intervals, also admits water 
for rinsing coils when cooling cycle is shut off. 


of time during the 2-hour period and find that the re- 
mainder of paid “time on” awaits him when he turns 
the radio back on. This coin switch adds a full 2-hour 
“time on” period to any remaining paid time that is 
unused when a quarter is inserted. 

The washing machine, the clothes dryer, and the dish- 
washer will each use a program timer in the future. 
The time switches used to control these appliances are 
somewhat similar to each other. Several electrical cir- 
cuits are controlled, timing such operations as pre-soak, 
rinse, wash, drain, etc. In most of the applications one 
or two “time on” periods are variable. 

Electric ranges have provided applications for time 
switches in the past and they will continue to provide, 
increasingly, in the future. There are two distinct types 
of timers which are most popular on electric ranges. 
The oven timer is the more complex. It allows a house- 
wife to put a roast in the oven during the morning, go 
out for the remainder of the day and come home in 
the evening to find the meat freshly cooked and waiting 
to be served. Of course this time switch may be used 
to assist when baking or when using the oven for other 
purposes. A simpler, popular timer built into electric 
ranges is the interval timer. This device is used for 
many odd jobs such as timing the cooking of fresh 
vegetables, boiling eggs, etc. It way even be used to 
time chores about the kitchen which do not involve the 
electric range at all. The interval timer frequently 
rings a bell or gives other audible indication that the 
pre-set time has elapsed. 

During the war, the U. S. Department of Agriculture 
became so impressed with a hay-drying process that con- 
siderable priority was given to the necessary equipment. 
One component of this equipment was a time switch that 
automatically controlled a forced draft of fresh air which 
circulated through green hay in the hay mow of a barn. 
This process was valuable because it eliminated the 
detrimental effects of weather on hay which was cured 
in the field. If the green hay were stored in the barn 
soon after cutting it had to be given plenty of ventilation 
to avoid spontaneous combustion. The time switch em- 
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Automatic Temperature Control Co., Inc. 


Fig. 4—Extended motor cutput shaft carries adjustable 
cams to control a number of circuits. 


ployed in the system turned the forced draft on for a 
short time every few hours and repeated the process 
automatically for as long as desired. Both “time on” 
and “time off” were variable and the time-switch con- 
tacts were large enough to carry power enough to drive 
a good-sized fan motor. 

Another application of a time switch involved the 
timing of a milking machine wherein the total time cycle 
was less than 114 seconds and was repetitive. Still an- 
other application called for a time switch that would 
vary the pumping time of an oil well. With such a 
system used on many wells the oil company could oper- 
ate most economically. 

By extending the output shaft of a simple timer and 
mounting a series of cams and switches on it, a number 
of interrelated cycles can be controlled, as shown in 
Fig. 4. As will be seen, the timing of the individual 
cams may be made adjustable. If a shut-off cam is 
mounted, (as shown on the cam nearest the motor in 
Fig. 4) and its switch connected correctly, the shaft 
will make one revolution only and then stop, thus pro- 
viding exact control for one cycle. Another method 
that provides more accurate control is to place a sole- 
noid operated clutch between motor and cam shaft. The 
shut-off cam shown can then be used to connect or dis- 
connect the motor to the drive shaft with the accurate 
snap action of the solenoid. 

Multiple-cam timers are uséd extensively to control 
the cycle of operation of automatic and semi-automatic 
machine tools. They are ideally suited to operate sole- 
noid valves which in turn bring power pistons into ac- 
tion or to successively start electric motors. A good 
example is the external grinder shown in Fig. 5. Here 
once the work is loaded in the machine, the timer con- 
trols the fast and slow approach of the wheel, the start- 
ing of the work head motor, the traverse of the table, 
the rough and finish grinding, the withdrawal of the 
wheel head and the stopping of the work head motor. 
When a large number of motors are used in one ma- 
chine and it is undesirable to throw the combined start- 
ing load onto the line at the same time, the manual 
starter can be used to start a multiple-cam timer the 
switches of which will then start one motor after an- 
other, thus distributing the starting current over a longer 
period of time. A widely used domestic application of 
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multiple-cam timers is found in automatic washing ma- 
chines that successively use motors, solenoids and sole- 
noid valves to wash, rinse, wash and spin the dry clothes. 

A very interesting development of the multiple-cam 
timer is shown in Fig. 6. The synchronous motor 
shown in the lower right of the picture drives the cam 
shaft through a gear train the output speed of which is 
adjustable by means of the dial in the lower right. The 
individual cams are not cut cams but operate by means 
of adjustable trip dogs which are positioned in relation 
to the upper dial. These trip dogs can either actuate 
switches for electrical controls, as shown at the right 
side of the picture, or air pilot valves as shown on the 
left. The complete unit is enclosed and can be built 
into a machine where an adjustable time cycle is re- 
quired, as shown in Fig. 7. This is a plastics press, 
where a number of steps have to take place in sequence, 
but which requires overall and individual adjustments 
for different runs. Since some of the elements of this 
type of machine are air operated and others electrically 
operated, the possible combination of switches and pilot 
valves permits integrating this design of timer into the 
machine without any difficulties. 

In timers that act as a time-delay relay where it is 
desired to operate contacts after a set time, some de- 
signs are such that the cam shaft does not complete a 
full revolution, but control is obtained by means of a 
magnetically controlled clutch. When power is applied 
to the timer circuit, the clutch engages and the motor 
rotates the cam shaft. At the end of the desired time 
interval, one cam operates the lodd contact and, im- 
mediately thereafter, a second cam-operated contact 
opens the timer-motor circuit. The clutch remains en- 
gaged and the load contact remains in the operated 


Eagle Signal Corp. 
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Fig. 5—A multiple cam timer controls wheel approach, 
work head motor, table traverse, and grinding cycle on 
external grinder. 
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position. When the power is removed from the con- 
trol circuit, the clutch disengages and the cams and 
contacts are immediately returned by spring action to 
the starting position. This type is clearly illustrated 
in Fig. 8, where the magnet controlling the clutch is 
shown on the left, the motor in the center, and the load 
contacts at the right. Since the elapsed interval can 
be regulated, this type of timer lends itself admirably 
to automatic machinery that requires an adjustable in- 
terval between successive operations. It may be in- 
stalled in X-ray machines where the control circuit of 
the timer is energized at the same time the X-ray tube 
is turned on and after a predetermined time interval 
the timer will shut off the tube. 

Another application is in the battery chargers that 
are now in use at automotive service stations. The time 
circuit is energized at the same time the battery begins 
to be charged and will then disconnect the battery from 
its circuit when the charge is completed. Practically 
all induction heating units use timers of this type since 
their heating cycles are measured in seconds and for 
uniform results must be duplicated within very close 
limits. A typical installation in an induction heating 
generator is shown in Fig. 9 which shows the setting 
dials of two timers, one for each induction heating coil, 
built into the unit. The large size dials permit a ready 
adjustment of the length of the heating cycle for different 
jobs and provide the unit with a flexibility that is of 
very definite value. Spot welders are another example 
where the length of the operating cycle is automatically 
controlled by timers. 

Where it is desired to start the operating cycle manu- 
ally, a different construction permits the elimination of 
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Fig. 7—Various cycle timers and variations of indi- 
vidual cycle elements are accomplished in this press by 
- means of the built-in timer. 
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Taylor Instrument Companies 
Fig. 6.—The lower dial controls-the length of the cycle 
while the upper dial permits the setting of the trip 
dogs that control the switches and air pilot valves. 


the magnetically controlled clutch. In this case the 
synchronous motor is controlled through a switch which 
in turn is operated by a cam attached to the manually 
operated pointer. When the pointer is displaced manu- 
ally the switch is closed and starts the motor which will 
then run and turn the pointer back to zero. As soon 
as the motor has turned the pointer to the zero position, 
the cam shuts off the motor and ends the cycle. The 
duration of the cycle is obviously proportional to the 
displacement of the pointer and a dial is usually in- 
corporated with the design, as shown in Fig. 11. This 
also illustrates the possibility of incorporating audible 
and visible signals in the installation. The unit shown 
will light up during the cycle of the timer and sound a 
warning buzzer at the end of the cycle. This feature 
is desirable when a fully automatic operation is not 
used but the timer is to be used as a time recorder only. 
Typical installations are found in blue-printing machines 
where an operator is usually in attendance, but must set 
the duration of exposure to conform to the transparency 
condition of the tracings used. If a more automatic 
operation is required, the same type of timer can, of 
course, be used to operate electric controls which in 
turn, will actuate electric mechanisms to perform spe- 
cific functions. 

Timers of this type are frequently built into medical 
equipment such as infra-red heating lamps. The at- 
tendant merely has to set the timer to the desired length 
of heating which turns on the lamp at the same time. 
After the required time has elapsed the lamp is auto- 
matically shut off, insuring a sufficient but not exces- 
sive heating time. An incidental advantage of this type 
of timer is the continuous indication of the time left 

(Continued on page 196) 
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Appearance Design Also a Factor 


in Heavy Industrial Apparatus 


* Because a piece of industrial equipment is large, costly 
and utilitarian, it does not have to be ugly in appearance; 
good looks may be desirable in a plant as well as in a home. 


D. L. HADLEY 


Design Engineer 
Westinghouse Electric Corporation 


factor in the merchandising of consumer prod- 

ucts, especially in the field of household appli- 
ances. In view of the fact that approximately 95 per 
cent of these devices are sold to women, who are sup- 
posed to be more style conscious than men, this empha- 
sis on appearance is quite justified. 

However, when industrial designers suggested that 
the appearance of industrial apparatus might influence 
sales, the idea as a whole met with little or no approval. 
The general opinion that existed in the engineering fra- 
ternity was that if a piece of machinery were well built 
and operated efficiently that was all that the customer 
demanded. That same opinion was also held for many 
years by the manufacturers of household appliances. 
During the early days when electrical appliances were 
being developed, styling was an unknown factor. To 
be able to toast bread or iron clothes by electricity was 
in itself enough of a novelty to insure sales. However, 
as engineering performance became taken for granted 
and competition established retail prices, it soon became 
apparent that something must be done to stimulate buy- 
ing ; hence, the advent of the appearance designers into 
the field of industry, and the results of their efforts have 
paid large dividends in increased sales. 

It is doubtful that any designer would assert that the 
appearance of industrial apparatus is of vital importance 
in the sale of such devices, at least as compared to “over- 
the-counter” merchandise. 

However, for many years designers have maintained 
that purchasers of industrial equipment would not only 
welcome improved appearance, but would eventually 
demand it, especially if it could be had at no extra cost. 
It seemed logical to assume that men. who insist upon 
having the very best in modern transportation and 
housing would at least be receptive to the suggestion 
of improved appearance of the apparatus which is in- 
stalled in their industrial plants, and it certainly fits 
into the present-day program of modern architecture, 
better lighting, and working facilities. 

Several years ago manufacturers of machine tool 
equipment instituted a program of redesign with excel- 
lent results. A comparison of machine tools of today 
and those of ten or fifteen years ago will reveal some 
rather startling improvements, both in appearance and 


| If appeal has for many years been an important 
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in some of the characteristics of operation. 

Several years ago Westinghouse realized that the ap- 
pearance of apparatus in general left much to be de- 
sired. As a result, a program of design research was 
instituted to see what could be done. It was realized at 
the outset that such a program would involve a consid- 
erable amount of time and study. The problems in- 
volved were much more complex than those existing in 
the field of appliances. A competent designer can, with 
a few strokes of a pencil, radically alter the contours of 
a toaster or an iron, without seriously complicating the 
tooling or assembly problems. In apparatus design, 
there are many more factors to be considered. 

The first step in this program was to separate the 
various products into three main categories—rotating 
equipment, transmission and- distribution, and control. 
In the first was included all types of power generating 
and utilizing apparatus from fractional-horsepower mo- 
tors to huge turbine generators. The second included 
all types of substation and line equipment, and in the 
third all types of control devices such as line-starters, 
circuit breakers, and all types of switchgear apparatus. 

The next step was to eliminate certain types of ap- 
paratus from the program. Many devices are of such 
nattire that they do not readily lend themselves to alter- 
ation, while others are often used in places where im- 
proved appearance would be a waste of time and money. 

In the early stages of the program it became evident 
that in order to insure its success, it would be necessary 
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to gain the understanding and confidence of the men 
who were directly responsible for design and production 
of this apparatus. Accordingly, a series of meetings 
were held in the various divisions of the company. At- 
tending these meetings were representatives from the 
sales, engineering, drafting and production departments. 
At first only the broad outline and purpose of the pro- 
gram was explained. In subsequent meetings, general 
design fundamentals were explained and specific prob- 
lems were discussed and worked out. Appearance com- 
mittees were appointed for each department and all 
problems were referred to this group. 

One very encouraging result of these meetings was 
the revelation of the fact that many of the men who at- 
tended these meetings were possessed of considerable 
creative ability and design talent, and only needed en- 
couragement and approval to develop their latent abili- 
ties. 

These men eventually formed the working nucleus 
of our appearance committees and were largely respon- 
sible for the successful continuance of the program. 


Figs. 1 and 2—“Guinea pig” 
for redesign study was the 
turbine generator, as expen- 
sive tooling was not involved 
for custom-made products. 
At left is shown the conven- 
tional design of a machine 
similar in character and rat- 
ing to the one subjected to 
special study for appearance 
improvement shown at right. 
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Figs. 3 and 4—Greater sajfe- 
ty in operation plus im- 
proved appearance has been 
achieved in redesign of air- 
cooled transformers. 


Having established a procedure for operations, we 
had to select a “guinea pig” for experiment and a 35,- 
000-kw turbine-generator was the object of study. As 
many of these installations are custom-made, it offered 
a better opportunity for redesign. No expensive tool- 
ing was involved. A study of these machines led to one 
conclusion: that basic redesign of many integral parts 
was needed. This would involve a long delay while new 
drawings were made and patterns changed. It was de- 
cided, therefore, to cover up the more objectionable 
parts with sheet metal. This was admittedly a tempo- 
rary expedient. It did, however, allow us to achieve 
considerable improvements for a minimum expenditure 
of time and money. While the resulting design was far 
from ideal, it did prove that the basic form could stand 
considerable improvement and, furthermore, the cus- 
tomer was well pleased with our efforts (Figs. 1 and 2). 

This first attempt at streamlining took place about 
seven years ago. Since that time, many similar instal- 
lations have been made. In the meantime, engineers 
and draftsmen have been redesigning and improving 

















Figs. 5 and 6—This 40,000-kva power trans- 
former was redesigned to give another con- 
tour and simplification of basic design. 


the fundamental parts of these machines with the re- 
sult that future installations will show considerable im- 
provement. Another type of apparatus that came in for 
some “face-lifting” was the various lines of transform- 
ers, everything from small current transformers to huge 
power types. 

Consider the problem of designing equipment for a 
power substation. It may consist of one or more large 
transformers, some as large as a good-sized room; 
banks of switchgear and control apparatus, and the 
whole thing covered with all types of accessories, high- 
and low-voltage bushings, lightning arresters, valves, 
gages, pipes, conduit, and various other types of control 
mechanism. Much of this equipment may be made in 
several different plants, and other parts furnished by 
outside suppliers. Aside from the question of design, 
the coordinating of all these units is in itself a major 
problem. 


STREAMLINING A TRANSFORMER 


The basic form of the average transformer is fairly 
simple and of good proportions, but by the time all the 
various accessories are installed-it begins to assume the 
general aspect of a Christmas tree. This has been the 
result of typical manufacturing procedure for many 
years. However, subsequent study proved that many 
of the necessary accessories could be redesigned or re- 
located ; pipes could be symmetrically aligned, and other 
types of mechanism either simplified or concealed with- 
out interfering with the operating efficiency of the ap- 
paratus, and at no increase in cost. 

This was proven successfully as the result of a cus- 
tomer’s criticism of a previous installation. The basic 
design was not appreciably altered but sharp corners 
were given a radius; pipes, conduit control boxes, and 
gages were_re-aligned and: the net result was again‘a 
vastly improved installation (Figs. 3 and 4). By pay- 
ing strict attention to.details of design and construction 
on sub-station apparattf¥ Ave. may. hope to see the day 
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when it will no longer be necessary to surround and 

conceal such installations with trees and shrubbery. 
One of the principal objections from the designer’s 

standpoint is the tendency to construct tanks and cubi- 


cles with sharp, square corners. One result may be 
lower-cost construction, but it also in most cases looks 
the part. At slightly increased cost, rounded corners on 
cubicles and even compound radii on covers can be ob- 
tained and with considerable improvement in appear- 
ance. This is particularly true when designing smaller 
types of transformers and power centers. One of our 
major projects was the redesign of the case of large 
dry-type transformers. For many years these devices 
were enclosed in an expanded metal case. “Our rede- 
sign resulted in an improved appearance. These same 
principles of design have been carried out on practically 
all other types of transformers (Figs. 5 and 6). Simpli- 
fication of basic design plus smoother contours have 
added up to a line of improved products. 

In trying to improve the appearance of motors the 
problem becomes somewhat more difficult. The overall 
dimensions of a large number of motors are standard- 
ized by NEMA specifications and any redesigning has 
to be within those limitations. Despite this handicap, 
the contours and construction of many types of motors 
have been greatly improved, especially those from 1 to 
7% horsepower. Using pressed or drawn steel parts, 
instead of sand castings, enables the designer to obtain 
a much smoother and cleaner appearance and eliminates 
a great deal of costly filling and sanding which is usu- 
ally necessary on castings. As a matter of fact, there 
seems to be a trend toward fabricated construction even 
on high production items and many of the low produc- 
tion motors of larger sizes have been redesigned for fab- 
ricated construction. 

It would be almost impossible to describe in detail the 
improvements that have been made in the design of 
electrical apparatus in the last few years. Many of 
these improvements are not easily seen. New materials 

(Continued on page 192) 
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Today's 
roduct 


Designs 


SPACE-SAVER 
RANGE 


With floor space re- 
quirement of less than 
two feet square, this 
range has one 8-in. and 
two 6-in. surface units 
and a deep-well cooker, 
all on top, and an oven 
164% in. wide, 15%4 in. 
high and 19% in. deep. 
Surface units are 2200 
and 1300 watts, respec- 
tively, each with 5 heats; 
the deep-well cooker has 
a 1200-watt element con- 
trolled to permit five 
heats also. Two oven 
units are 2500 and 2000 
watts with thermostat 
control, preheat and sig- 
nal. Electromaster, Inc. 
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BALL-SIZING BROACII 4 


For automatically finish-sizing 
and inside surface-conditioning 
of 1-in. steel tube shock-absorber 
housings, this machine pushes 
hardened steel balls through the 
tubes, indexes the work-holding 
fixture, unloads the tubes, feeds 
and places the balls, all at the MOTORIZED LAWN MOWER 
rate of 720 finished tubes per 
hour. The machine is hydraulic- 
ally operated. but electrically 
driven and controlled. Limit 
switches actuate solenoid valves 
which control hydraulic action. 
Two push buttons provide for 
starting the main motor and for 
starting the fixture cycle. Power 
supply is at 220 volts but a trans- 
former reduces this to 110 volts 
for the control circuits. Rating, 
6 tons; stroke, 18 in., adjustable. 
Colonial Broach Company 





( A \%-hp, 1725-rpm motor, foot 
; switch controlled, drives three 
“ee spring-steel cutter blades. Motor 
hood encloses a centrifugal-type 
blower for cooling. Front wheel 
‘is metal for safety grounding. 
Monitor Equipment Corporation. 
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DOMESTIC IRONER WITH SHOE UNDER THE ROLL 


The cast-iron shoe is moved 
against or away from the roll 
by cam action transmitted 
through linkage which in- 
cludes a compensating spring 
to equalize pressures with 
varying thicknesses of work. 
Powered by a \%-hp split- 


phase motor, rubber-mounted 
and belted. Control panel 
with illuminated indicators 
is built into the side column 
supporting the roll. Move- 
ment of shoe is controlled by 
hand or knee action. Bendix 
Home Appliances, Inc. 


DIELECTRIC PREHEATER - 

For rapid preheating of plastics, 
this device has an output of fu!! 
5 kw, capable of bringing 1 lb of 
wood-flour phenolic compound 
from room temperature to 250 F 
in 12 sec. Has two timers, to facili- 
tate operation with two molding 
presses. Oscillator tube is water- 
cooled. Cover is raised in picture 
above, showing electrodes. General 

Electric Company. 


BROILER FOR USE ON TABLE 


The electric heating element is mounted 
in the top of the removable cover and 
may be switched from 300 to 1000 watts 
or off by means of a two-heat plug on 
cord. Cover is removable for independ- 
ent use as a hot plate, having three small 
legs for that purpose. Temperature in- 
dicator built into cover, lower tray»with 
wire rack and gravy well is 16% in. in 
diam. Finished in chromium plate. 
Prevore Electric Manufacturing Co. 





AUTOMATIC RESISTANCE 
COMPARATOR 


Here is an instrument designed for checking 
large numbers of resistors and grading to close 
tolerance. The principle is that of a bridge 
circuit with the test specimen compared 
against a standard and the deviation is indi- 
cated on a meter the accuracy of which is 
+1%. Range, 100 ohms to 100 megohms. 
Clippard Instrument Laboratory, Inc. ¥ 


HIGH-PRESSURE DIE-CASTING MACHINE 


The model 400 is hydraulically operated with a 10-hp, 1200-rpm 

motor driving the oil pump to supply either 1000 or 2000 psi. 

All control switches and valves are grouped near the operator’s 

station. Automatic timing and safety features are incorporated 

in electrical controls. Circuits include solenoid valves, timers, 

drum-type selector switches and push-button stations. The Cleve- 
land Automatic Machine Company. 
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FROZEN-FOOD LOCKER 


Its capacity of 20 cu ft allows the load- 
ing of 1000 Ib of frozen food. Refrig- 
erant flows through coils built into 
each shelf except the lower one and 
shelves can be scraped clean without 
defrosting. Signal light is for warn- 
ing of power failure. Wall insula- 
tion is Dow “Styrofoam.” Cabinet is 
of stainless steel inside and out. 
Artic-Temp Manufacturing Company 








1 


RADIANT HEATER FOR COOL CORNERS 


Standing over 3 ft in temperature. Base is 10 
height, this Longfella’ in. in diameter; weight, 
heater has an output of 634 lb. Thermador Elec- 
1320 watts at infra-red trical Manufacturing Co. 





RADIO RECEPTION ANALYZER 


With a radio broadcast receiver tuned at any point, 


this instrument may be connected as a tuning auxili- h COMPOUND DISPENSER 

ary to show on the screen of a cathode-ray tube the Although especially designed for dis- 
wave form and frequency of signals within a band pensing heated sealing compound into 
on either side of the point to which the receiver is batteries, this device has applications in 
tuned. Width of band, 0-200 kc. Panoramic other operations. Heating element for 


Radio Corporation. ¥ any voltage is thermostat-controlled for 

: handling such materials as sealing wax, 
pottitg compounds, pitch, asphalt, sul- 
phur, resins, etc. The pot, designed for 
overhead suspension, is of cast aluminum. 
The heating element is distributed over 
sidewalls and bottom and a separate 
heater at the needle valve prevents the 
latter from freezing. Needle valve is 
thumb-operated. Sta-Warm Electric Co. 
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LIGHT-WEIGHT FLATIRON 


With a 1100-watt heating element, weight of 
iron is only 3% lb. Eight-foot cord is perma- 
nently attached. Area of cast-iron, chromium- 
plated soleplate, 28 sq in. Adjustable thermo-— 
stat is controlled from knob high up on handle. 
No heel-rest is necessary at the rear, as side rests 
are provided; this makes possible the use of the 
rounded heel for ironing. Thermostat knob has 
an “off” position, avoiding necessity for a switch 
or for a removable plug. General Mills,Inc m> 














Improved Cathode-Ray Tubes Are 


Ready for New Product Designs 


* Intensified cooperative development during the war has given us these 
electronic components, capable of doing excellent work whenever the engi- 


neers and designers have the new applications in which they, can be used. 


W. H. PAINTER 


Tube Department 


ADAR? What’s that—another governmental 
alphabetical agency?” Some such words might 
have been spoken by any one of the cathode- 

ray tube engineers in this country in that fateful Sep- 
tember of 1939 when England called for a showdown in 
the world’s most gigantic poker game. Indeed, so well 
was the term guarded that it was many months before it 
became familiar. However, the rumblings of big things 
to come were not long in making themselves apparent 
as first one governmental bureau and then another in- 
quired, “Can you make a tube like this, or like that ?” 
The manufacture of electron cathode-ray tubes of the 
high-vacuum type first became a going business in the 
early thirties when a few companies, with the future 
prospect of television in mind, saw in oscillograph tubes 
a dual chance to practice the new art and to defray a 
small portion of the huge development cost. Like all 
early efforts in a new field, each new application re- 
quired a special piece of equipment. The Radio Cor- 
poration of America, one of the early pioneers, was 
quick to recognize the possibilities of the dawning elec- 
tronic era and encouraged the expansion of the oscillo- 
graph tube business. By 1939 it was manufacturing a 
-line of commercial cathode-ray tubes embodying some 
25 different types. Then came the requests for assist- 


ance in the preparation for national defense—from the 























Fig. 1 (above)—-A typical cathode-ray tube, the RCA 
5BP1-A; the electron gun is in the cylindrical neck. Fig. 
2 (right)—A typical cathode-ray tube in which the first 
anode operates at a positive potential and contains a masking 


aperture shown at AA. 
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Radio Corporation of America 


Army, the Navy, the NDRC, the British—each with 
their own idea of the best way to accomplish the job. 
When RCA’s planners sat down in 1940 to survey the 
year ahead, they faced a vastly expanded potential load 
of 54 different types of cathode-ray tubes. The task ap- 
peared impossible. 

Thus was born the first of many ideas which enabled 
manufacturers to expand their output by more than 
1400 per cent during the war. To representatives of 
the armed forces was suggested a list of eight or nine 
types which, it was felt, would satisfy the majority of 
requirements and permit the concentration of engineer- 
ing and production facilities to the best advantage. The 
idea was accepted with enthusiasm; it was immediately 
broadened to apply to all manufacturers; it was great 
—but! But—the types suggested just wouldn’t do the 
job. In fact, the tubes weren’t even in existence that 
could perform the tasks set for them by the military 
strategists. Thereupon began a great cooperative ven- 
ture in which commercial advantage was set aside and 
rivalry existed only for the sake of doing the best job 
in the shortest time. First in joint industry-Navy dis- 
cussions, then through RMA committees, and later 
through the Joint Army-Navy Electron Tube Commit- 
tee (JAN), standards were set to provide a high degree 
of interchangeability in tubes, regardless of manu factur- 
er, and engineers were busy shuffling ideas back and 
forth like ping-pong balls. 

What were some of the requirements of the new tubes 
that had to be manufactured while they were being de- 
veloped? First, there was the altitude requirement— 
tubes must be capable of going to 20,000 feet without 
sparking between leads—then 30,000—then 40,000 feet. 
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Fig. 3—Three types of stems in common use; the 

“press” stem at the left; small button stem in the 

center; and large button stem for high altitude use 
at the right. 


Special screens had to be developed for radar indication 
with a memory—that could hold a signal until the scan- 
ning antenna returns to the same position. “Rugged- 
ized” tubes—there’s a term we’ve come to know—built 
to withstand the terrific force generated as a dive bomb- 
er straightens out, and to take the bumps of a Signal 
Corps truck racing down a shell-pitted road. Tubes 
for altimeters, the beams of which could be made to 
trace circles and then suddenly kick toward the center 
at the appropriate moment. And above all, tubes with 
traces that were finer, brighter and still brighter—and 
then twice as bright as that. 

To understand what was done, it might be well to re- 
view briefly the nature of a cathode-ray tube. In its 
most familiar form it comprises a glass bulb, shaped like 
a truncated cone with a cylindrical section sealed to the 
small end (Fig. 1). On the inner side of the large end, 
or face, is deposited a thin coating of fluorescent mate- 
rial. This fluorescent material has the ability to glow 
intensely when struck by electrons. In some materials, 
the glow disappears as soon as the electrons cease to 
strike; in other materials, the glow persists after the 
bombardment is removed and then gradually dies out in 
a period of seconds or even minutes. The electrons 
which cause fluorescence are generated by a thermionic 
cathode located at the base end of the cylindrical neck. 


INTERIOR CONDUCTIVE 
COATING 


Fig. 4—The lead-wire type of contact pro- 
tected by an external metal cap is shown at 
the left; the right-hand diagram illustrates 
the flush-type contact now. in general use. 


PROTECTIVE METAL 
CONTACT 
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Various metallic cylinders or disks, called grids or an- 
odes, located between the cathode and the screen, offer 
means of focusing the electrons into a fine beam and con- 
trolling the number of electrons which reach the screen. 
Fig. 2 is a schematic diagram of a typical cathode-ray 
tube. 

The control of the movement of the electron beam 
over the screen in a regulated pattern requires the in- 
terposition between the gun and screen of either metallic 
plates located within the tube or of coils placed around 
the neck on the outside. The former comprises an elec- 
trostatic deflecting system which is actuated by the ap- 
plication of voltages to the deflecting plates. The latter 
comprises an electromagnetic, or magnetic, scanning sys- 
tem which is actuated by the application of current to 
the deflecting coils. Focusing systems may likewise be 
either electrostatic or magnetic, depending upon whether 
focusing fields are obtained solely by application of volt- 
ages to a series of electrodes within the tube or by a 
combination of internal electrodes and an external coil. 

Finally, many cathode-ray tubes have the interior of 
the conical section and part of the neck coated with a 
dark colored, conductive material such as carbon. This 
serves a three-fold purpose: it removes charges tending 
to collect on the screen, it acts as one of the elements of 
the focusing system, and it reduces internal reflections 
of light. 

It is obvious that if the envelope is to be vacuum 
tight and if all these metallic elements inside the tube 
must be connected to voltage supplies outside, then vari- 
ous wires and leads must be sealed into the glass. 

The electron gun is mounted on a pre-formed glass 
stem with lead wires sealed in it. This assembly is later 
sealed into the open end of the neck. Also forming a 
part of the stem is a piece of tubing through which the 
air in the bulb is exhausted. In early cathode-ray tubes, 
a “pinch” or “press” stem was used. This was formed 
by lining up the several wires in a row within a piece of 
tubing and then pressing or pinching the glass around 
the leads after the glass had been softened by heat. Be- 
cause all the wires were in a row, the spacing between 
wires was small and the finished stem, therefore, offered 
little resistance to sideways shock. A stronger construc- 
tion is the button stem. Here the leads are arranged 
in a circle, surrounding the exhaust tube, and the glass 
itself is formed into a flat disk or button. Fig. 3 shows 
several typical examples. The circular arrangement of 
leads provides greater spacing between adjacent wires, 
too. _However, button stems had been limited to sizes 
suitable for sealing to 15¢-in. diameter necks, to ten lead 
wires, and to exhaust tubing only %-in. in diameter. 
The interlead spacing of these stems was insufficient to 
prevent arc-over above 20,000 feet. One of the first 
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steps in designing a new line of Army-Navy preferred 
types was the development of a larger stem. 

The major problem in making vacuum-tight, metal- 
to-glass seals arises from the fact that the temperature- 
expansion curves of the two materials are not subject 
to exact matching. As the mass of the glass and the 
number of leads increase, the likelihood of damaging 
strains being set up also increases. However, the prob- 
lem was solved and a 2-in. diameter stem was developed. 
The greater diameter permitted the interlead spacing 
to be increased by 76 per cent at the same time that the 
number of leads was increased to fourteen to permit 
stronger mounting and greater flexibility in mount de- 
sign. Concurrently, the exhaust-tube diameter was in- 
creased to % in., permitting an increase of four times 
in the speed of exhaust. 

To accommodate the resultant larger neck on the 
tubes, a new 14-pin base was developed at the same time. 
Baffles were inserted between adjacent pins to increase 
the leakage path and usually the two pins on either side 
of the high-voltage pin were omitted to give added in- 
sulation. 

Previously, contact to the interior bulb coating had 
been made by means of a wire sealed through the side 
of the bulb. This procedure was subject to high scrap 
losses during the manufacturing process and required 
the use of a protective metal cap which frequently was 
knocked off or loosened during installation. This prob- 
lem was answered by the design of a button contact, 
shown in Fig. 4. Among the advantages of this are: 
(1) a greater area of metal-to-glass seal, providing in- 
creased mechanical strength; (2) a greater area of con- 
tact with the interior conductive coating; and (3) a 
flush outside surface, reducing the hazard of breakage. 
Additionally, a metal post was welded on the inside sur- 
face of the button to support the getter. 

The getter is a chemical substance which, when vapor- 
ized and deposited within the evacuated tube, has the 
ability to absorb residual gas in proportion to its ex- 
posed surface area. It had previously been located in 
the neck, where the surface available was limited. By 
transfer to the conical part of the bulb, larger getter 
areas were obtained which promoted longer operating 
life. 

So much for mechanical considerations. Advances 
in the electrical design were so numerous and so con- 
tinuous that only a few ‘highlights can be mentioned 
here. One of the first of these was the development of 
a radial scan-tube. The requirement as stated by the 
military service was: (1) to produce a trace traveling 
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Fig. 5—Cathode-ray _ tube 
with radial scan; the electron 
beam traces a circular path 
and is modulated radially by 
a voltage applied between 
the rod and the wall coating. 


in a circle near the edge of the tube and (2) to have the 
beam move back and forth along radial lines upon appli- 
cation of a signal. 

The desired result was achieved by the design of an 
entirely new type of tube having a rod sealed through 
the face plate and extending inside along the axis of the 
tube. The circular trace was produced by proper phas- 
ing of the voltages applied to a double pair of conven- 
tional deflecting plates on the mount. The radial motion 
of the beam was produced by connecting the signal volt- 
age between the center rod and the conductive coating 
on the bulb wall. The indication was read on a cali- 
brated scale printed on a decalcomania which was placed 
on the outside of the tube face. Fig. 5 is a photograph 
of such a tube. One of the very tricky problems solved 
was that of punching a hole in the tube face and sealing 
in the rod without destroying more than a half-inch 
circle of the fluorescent screen. To secure uniformity 
in modulation around the entire circumference required 
very accurate alignment of the rod to within a few 
thousandths of an inch, and the rod itself had to be 
sufficiently strong to be free of vibration when used in 
aircraft. This particular design of tube was used exten- 
sively in airborne altimeter equipment where the height 
of the aircraft above the terrain had to be determined 
quickly and accurately. 


NEW FLUORESCENT MATERIALS 


A great deal of development was carried on during 


the war in the field of fluorescent materials. As the 
applications of radar became more diversified, the re- 
quirements for special screen characteristics became 
more numerous. This work was so extensive as to 
deserve a story all its own, but mention can be made 
here of a few of the screen materials used most exten- 
sively. One of the early special materials was known 
by the designation P7 and was the best example of the 
screens with a memory mentioned previously. It em- 
bodied an entirely novel principle in that it consisted of 
separate layers of two different materials. The layer 
nearer the electron gun was designed to be a very effi- 
cient converter of électron energy into light, and it gave 
off a strong blue light of short persistence when bom- 
barded by electrons. This blue light then activated 
another layer of material placed next to the glass caus- 
ing the emission of yellow light which persisted for a 
few seconds after the blue light had died away. Thus, 
when a beam rotating slowly around the screen was 
pulsed by an incoming signal, it created a light spot 
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ACCELERATING FIRST SECOND 
ELECTRODE ANODE 


Fig. 6—Gun design based on zero first-anode 
current; accelerating anode has been length- 
ened to carry a masking aperture and the 
first anode shortened to a disk which is used 


for focusing. CATHODE 


CROSS-OVER 


which persisted until the next time the beam reached 
the same spot, even though the time interval might be 
as great as five seconds. The P7 screens were applied 
to all varieties of tubes from 3 in. in diameter up to 12 
in. and these tubes formed the backbone of the far-flung 
radar system during the last three years of the war. 
Later, various modifications were developed using the 
same basic principles, but with materials having varying 
degrees of persistence. 

These developments by no means obsoleted the com- 
mon green P1 material used so widely in oscillograph 
tubes. In one respect this material had a particular 
advantage in airborne operations. The spectral charac- 
teristic of its light closely matches the sensitivity curve 
of the eye, so that for a given amount of input energy 
to the screen, the observer experiences the maximum 
reaction. Furthermore, by placing green filters over 
the tubes the fluorescent light was passed, but reflec- 
tions from the tube face were reduced. This was a great 
advantage in operations above the overcast where the 
sunlight is often dazzling. 

Short-persistence screens giving forth deep blue light 
came into widespread use for the photography of high- 
speed moving traces. Such screens were commonly 
known by the designations P5 and P11. 

Initially white screens of the type used in television 
and known as P4 screens found favor with the Navy. 
However, in the interest of standardization, applications 
requiring medium persistence were finally limited to the 
P1-phosphor, and virtually no white screens were pro- 
duced by the industry after 1943. Offhand, this might 
seem like a blow to the television interests, but the 
reverse is true. The research on P7 materials led to 
improved techniques for the manufacture of fluorescent 
materials and their application to cathode-ray bulbs. 
Since the white light required for television is produced 
by a combination of phosphors which emit yellow and 
blue light, it is necessary only to select the appropriate 
phosphors from the long list which has been studied. 
As a result there already are television kinescopes on 
the market ¢apable of giving pictures twice as bright 
and with much greater contrast than their prewar coun- 
terparts, 

The majority of American cathode-ray tubes in 1940 
utilized electrostatic focusing, although the British had 
converted most of their television tubes to magnetic 
focusing. However, for some applications, particularly 
in the widely used PPI type of radar, it was found that 
greater brightness for a given size of spot could be 
achieved with magnetically focused tubes. The improve- 
ment in performance of this type was gradual, although 
in the closing stages of the conflict it was found that the 
introduction of a limiting aperture, together with a cer- 
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tain amount of prefocusing of the beam, gave a major 
improvement in spot size and, particularly, in the reduc- 
tion of distortion at the extreme corners of the deflected 
pattern. 

For small tubes, from 2 to 5 in. in diameter, electro- 
static focusing remains in high favor. During 1944, a 
significant change was made with the introduction of the 
“zero first-anode-current” electron gun. The electric 
fields set up between two cylinders in an electron gun 
form an electron lens which acts upon a beam of light. 
Conventionally, the first lens is formed by the voltages 
on the control grid and the first anode cylinder and 
brings the beam to a focus at a point close in front of 
the cathode. The electrons cross over the axis at this 
point and then continue in an expanding cone until acted 
upon by the second lens. This lens is formed by volt- 
ages applied to the first anode cylinder and the second 
anode, and it focuses the beam to a small area on the 
fluorescent screen. Aberration occurs in an electron 
lens; i.e., the electrons passing through the outer fringe 
of the electron lens are not focused at the same point 
as are those passing through the middle. To reduce 
the enlargement of the spot thus caused, it had been 
common practice to place a limiting aperture in the first 
anode to restrict the size of the beam entering the final 
anode. This aperture collected appreciable current and 
required the use of a fairly heavy bleeder from the high- 
voltage supply to provide the necessary first-anode 
potential. An electron gun of this type is shown in Fig. 
2. The “zero first-anode-current” gun interposes an- 
other cylinder between the control grid and the focusing 
anode, the extra anode being connected to the high- 
voltage final anode. The limiting aperture was placed 
in this accelerating electrode and the necessity for the 
heavy-duty, high-voltage bleeder was eliminated. At 
the same time, the necessity for adjusting for focus with 
changes in beam current was reduced, the beam size in 
the final lens was decreased, and the new tubes showed 
increases of as much as two-to-one in light output and 
sharpness of trace. Fig. 6 illustrates the new design. 

Major advances were made in deflection sensitivity 
and in reduction of deflection distortion. The average 
sensitivity of a typical 3-in. tube made in 1942 was 
increased by more than 65 per cent in a tube designed 
in 1944. At the same time, the uniformity of spot size 
as the beam is deflected across a diameter of the screen 
was improved by a factor of three or four. 

Most of this work does not sound spectacular. Cer- 
tainly, it is not as romantic a development as that of 
the proximity fuse. And yet, had not the cathode-ray 
tube industry started its preparation even before Pearl 
Harbor, we would not have had the defensive radar 

(Continued on page 204) 
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Natural Resins—Basic Materials 
in the Electrical Field 


* The properties and applications of shellac, copals and other natural 
resins are re-appraised in the light of the continuing importance of 
these materials in the electrical field. Research trends are evaluated. 


and time-tested place in scores of industrial ap- 

plications, many of them in the electrical field. 
But this fact is often overlooked by engineers, owing 
to the dramatic and rapid ascendancy of synthetic resins 
since the introduction of bakelite by Dr. Leo H. Baeke- 
land in 1909. It should be timely, therefore, to review 
the different types of commercially available natural 
resins, to appraise their electrical, mechanical and other 
properties, summarize their current uses, and evaluate 
their potential uses as indicated by recent research de- 
velopments. 

Definitions of natural resins vary as between authori- 
ties on the subject. For the purposes of this review, 
natural resins will be classified into two broad groups: 
(1) Resins of animal (or insect) origin; and (2) resins 
These classifications 


N | ATURAL resins continue to hold an essential 


of vegetable (or plant) origin. 


1ASTM Tentative Definitions of Terms relating to Paint, Varnish, 
Lacquer and Related Products (D16-44T) have been recently revised to 
read as follows: Natural Resin.—A solid organic substance originating 
in the secretion of certain plants or insects which is thermoplastic, flam- 
mable, non-conductive of electricity; breaks with a conchoidal fracture 
(when hard) and dissolves in certain specific organic solvents but not 
vee ret Resin.—A natural resin of ancient origin usually found in 
the earth, 


will in the main follow the recently revised ASTM 
Tentative Definition for natural resins.1 The specific 
resins to be discussed here have been selected for their 
importance in the electrical field. 

In the first group the only resin of industrial impor- 
tance, and outstanding in its electrical applications, is 
shellac. In the second group are found the many varie- 
ties of copals, damars, and rosins. Also of plant origin, 
although the classification here is somewhat of the bor- 
derline category, are the resins derived from cashew 
nut shell liquid. 

Shellac is a very common article of commerce and 
enters frequently into our daily life. Yet even most en- 
gineers would find difficulty in providing correct answers 
to questions dealing with its origin, properties, and ex- 
act uses in industry. 

Historically, the use of shellac goes back to the days 
of antiquity. References to it are found in the ancient 
Sanskrit writings. Interestingly enough, shellac was 
probably the first thermoplastic material known to man. 
And it was this property of thermoplasticity that even- 
tually, about a half-century ago, brought about its first 


Cornelis and Suhr 


Fig. 1 (left)—A group of specimens of natural resins: A. seedlac; B. garnet lac; C. button lac; D. orange shel- 
lac; E. Congo copals: Fig. 2 (right)—Here is a native worker in India pressing the lac dyes out of seedlac, one 
of the intermediate steps in the preparation of commercial grades of shellac. 
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Table I—Commercial Types and Grades of 
Shellac 


Source—United States Shellac Importers’ Association) 





Maximum insoluble 





Giades impurities, per cent** 
Group 1—Ordinary Bysacki Seedlac 5 
Fine Bysacki Seedlac 3 
Kusmi Seedlac, No. 2 3 
Kusmi Seedlac, No. 1 3 
Golden Kusmi Seedlac 2 
Group 2—F.0O. Pure T. N. Shellac* 2.5 
F.O. T.N. with 3% Rosin 3 
Group 3—F.O. Superfine 1.5 
Group 4—F.O. Lemon No. 2 1.25 
Group 5—F.O. Lemon No. 1 l 
Group 6—Superior Kusmi F.O. Lemon l 
Group 7—Special Kusmi F.O. Lemon 0.75 


Group 8—Pure Standard Button Lac 
No. 1 Light Pure Button Lac 
Superior Kusmi Button Lac 
Special Kusmi Button Lac 


Garnet Lac 


*F.O. means “free of orpiment.” T.N. is a trade designation, 
meaning “truly native.” 
** See Table II for ASTM specifications for shellac. 





Table II—Requirements for Orange Shellac 
and Other Indian Laces for Electrical 
Insulation* 


(ASTM Standard: D 784—44 T) 


Grade Grade Grade Grade Grade 





A B C D ] 
Matter insoluble in specified 
hot solvents, max., percent 1.25 2.00 3.00 1.00 0.50 
Rosin none none none none_ nene 
Mcisture, max., per cent 2.0 2.0 eu 2 2.0 
Wax, max., pei cent 5.5 5.5 5.5 4.0 35 
Orpiment, max., per cent 0.025 0.025 0.20 0.025 0.025 
Matter soluble in water, max., 
percent 0.5 0.5 B35" ta: 0.5 
Ash} max., per cent 1.0 1.0 10 0.5 0.5 


When specified, shall be within the 
maximum-minimum range agreed 
upon by the purchaser and the 
seller** 


Polymerization time 
Flow test 





* Grades A, B, and C are the commercial rosin-free grades of 
orange shellac commonly known by these ASTM designations. Grade 
D customarily occurs in the form of circular disks about 3 in. in diam- 
eter and % in. in thickness and is known to the trade as pure but- 
ton lac. Grade E is dark garnet in color and is known to the trade 
as pure garnet lac. See Table I for commercial grade designations. 

** This must include agreement upon the test temperature and in the 
case of the flow test upon one of the two.methods for determining flow 
appearing in ASTM Methods D 411. 





large-scale industrial use in the manufacture of phono- 
graph records. 
| This has always continued to provide the largest sin- 
gle outlet for the consumption of shellac, but shortly 
after the turn of the century applications began to de- 
| velop swiftly in the electrical field. These include use 
| of shellac in molded electrical insulating parts, as resi- 
nous binders for mica compounds, paper laminates, and 
other insulating materials, as a basic ingredient in vari- 
| ous types of varnishes. 

In origin, shellac is unique among natural resins. Con- 
trary to popular impression it is not an exudation from 
a tree. It is actually the product of a tree parasite—the 
tiny lac bug ( Taccardia lacca), found principally in Brit- 
ish India, and also native to Siam and Burma. The lac 





126 





bugs swarm in millions over the so-called “host” trees, 
feed on the sap of these trees, and then exude this sap 
in the form of hard, shell-like coverings over their bod- 
ies. These many exudations from the individual bugs. 
link to form roughly curved encrustations over the sur- 
faces of tree twigs, usually to a thickness of about % in. 
and to a length of several inches. Removed from the 
twigs, the encrustations are known as ‘“'sticklac’” and 
form the basic raw material for the different grades of 
shellac that finally enter the commercial market. 

The chemical process that takes place within the body 
of the lac bug is very complex, and it is not within the 
scope of this article to discuss it. It may be of interest 
to note, however, that the mass of resinous substance 
exuded by the lac bug consists of two types of resin—a 
hard lac and a soft lac. The former is the basis of the 
shellacs known to commerce. The latter is removed by 
solvent extraction and consists primarily of soft waxes. 

The conversion of the crude sticklac. into finished 
commercial shellac (see Fig. 1) requires a sequence of 
refining operations. First the sticklac is carefully re- 
moved from the trees, then it is sifted and cleaned, 
dried, ground, and sorted as to granule size. The next 
step is to wash the resulting product, known as seedlac 
(see Fig. 2), and then to blend it as to color and melt- 
ing quality according to the required standard of the 
shellac to be manufactured. The cleaned an! blended 
seedlac contains from 2 to 5 per cent impurities, accord- 
ing to grade. At this stage, the seedlac? is melted, 
squeezed out through a cloth bag and stretched out into 


. 2 Not all the seedlac is used in India for the production of shellac, In 
its cleaned and graded forms, it is also exported to be used largely for 
the manufacture of bieached, or white, shellac, and other purposes, 





General Electric Company 


Fig. 3—Shellac compounds are used widely in paper- 


laminated transformer cylinders. Extra large ones 
were employed in this core-coil assemblage for a 60- 
cycle, 23,333-kva power transformer. 
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ludian Lac Research Institute 

Fig. 4—Shellac becomes progressively infusible on 

continued heating. Accelerators such as urea over- 

come this defect. Test data above shows how con- 

trolled addition of urea improves resistance to heat 

deformation, increases impact strength, and lowers 
water absorption rate. 


film-like sheets about 4 ft. square. These sheets, after 
being cooled, are broken up into the familiar small, thin 
flakes of commercial shellac. Another variety of shellac 
is produced by casting the molten seedlac into disk-like 
forms, about 3 in. in diameter and % in. in thickness, 
known as button lac. Still another commercial type of 
shellac, known as garnet lac, is made directly by alcohol 
extraction from sticklac and contains all of the natural 
dyes that are present in the lac. It is sold commercially 
in cake form. 

The standard classification of commercial shellac ap- 


General Electric Company 

Fig. 3A—Measuring shellac-impregnated power trans- 

former cylinder while it is being ground to exact 
dimensions. 
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Table 11]—Properties of Typical Shellac- 
Impregnated Paper-Laminated Trans- 


former Cylinders* 


High dielectric strength; high 
resistance to arc-over; good 
mechanical strength, gener- 
al-purpose compound for 
use in oil in high voltage 
transformers 


General characteristics 


(No. 974 Shellac) 


Water absorption at 25 C after 24 5% 
hr (sample 3 in. 1.D., 4% in. wall, 
1 in. long) 

Dielectric strength (short time test 
in oil) temperature 100 C, thick- 
ness 0.125 in., test perpendicular 
to laminations 

Effect of heat (temperature at 
which material delaminates or 
where blistering, warping, etc. 
occur) 


400 volts/mil 





* Source: General Electric Company, Pittsfield Works. 


Table IV—Average Electrical Properties of 
Shellac Molding Compounds* 
Volume resistivity, ohm-cms. 
(50% relative humidity and 25 C.) 


Dielectric strength, short-time, 
volts/mil, 4 in. thickness 


Dielectric constant, 60 cycles 


Dielectric constant, 103 cycles 
> ¢ 


Power factor, 60 cycles 


0 .004-0 .04 


Power factor, 10% cycles 0.05 











* Source—1946 Modern Plastics Encyclopedia (Chart No. 2). 


pears in Table I. The equivalent ASTM Grades, as 
given in Tentative Standard D784-44T (Orange Shellac 
and Other Indian Lacs for Electrical Insulation), ap- 
pears in Table II. (Standard methods for testing shel- 
lac used for electrical insulation are provided in ASTM 
Standard D411-44.) 

The adaptability of shellac to a wide range of electrical 
applications is easily understood when its properties are 
appraised: It has a relatively low dielectric constant 
from 2.9 to 3.7 approximately. Its resistivity is of the 
order of 10% to 10% ohm-cm. And its adhesive and 
bonding characteristics are excellent, thus facilitating its 
use with various types of fillers, including mica and as- 
bestos. As a binder it combines thermoplastic and ther- 
mosetting characteristics ; and maintains thermoplastic- 
ity over an extended heating period. 

The ability of shellac to resist carbonization if arcing 
takes place is a valuable characteristic when it is em- 
ployed as a bonding agent in insulating compounds. As 
a result there has been a steady increase in the use of 
molded shellac insulators for high voltage applications. 
Another advantage of the shellac insulators is their abil- 
ity to withstand impact. Experience has shown that 
they are far less brittle than porcelain insulators. More- 
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General Electric Company 
Fig. 5—Copals and other natural resins find many 
applications as sticking varnish in flexible insulation 
such as the mica tape used in this large a-c coil. 


over, chipping does not affect their insulating value. 

Shellac can be combined with phenolic resins and 
other thermosetting materials, and in such compounds 
can be used as insulators in applications where voltages 
of intermediate values are encountered. The propor- 
tion of shellac to the phenolics or other synthetics is de- 
termined by the desired characteristics of the finished 
insulator. The higher the content of shellac, the better 
will be the arc resistance. On the other hand, the phe- 
nolic content enhances resistance to deformation at ele- 
vated temperatures and. makes possible a quicker rate 
of cure. 

Shellac is used extensively as a bonding agent in lami- 
nated paper insulating materials. The largest consump- 
tion of shellac in this field is probably in the manufacture 
of power transformer cylinders. Two different tech- 
niques are used to make these cylinders. In the first, 
known as the wet process, the paper is first coated with 
a shellac varnish, the solvent is removed, and then the 
varnish-impregnated paper is wound tightly on hot man- 
drels in a special machine at a temperature sufficiently 
high to melt the shellac. The tubes are built up to re- 
quired thickness, and are baked for approximately 12 br. 

The second method is a dry process. No varnish is 
used, but powdered shellac is applied in dry form to the 
paper as it moves over a heated table and mandrel. Dur- 
ing the process the shellac is melted and is impregnated 
into the paper. 

For some applications, particularly where superior 
mechanical properties at high temperature are desired, 
phenolic resins are added to the shellac. A variation is 
to add an outer layer of shellac-bonded laminate over an 
inner-cylinder bonded with phenolic resins, thus combin- 
ing the properties of superior arc resistance provided by 
the shellac with the better mechanical properties of th 
phenolics. : 

The shellac-laminated cylinders range in dimensions 
from less than 1 in. to about 6 ft inner diameter, and 
from about 3 ft to 10 ft in length. Cylinders for ‘special 
purposes have been made to even larger dimensions, 
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running up to about 30 feet in length. A typical specifi- 
cation for general-purpose shellac-laminated cylinders is 
given in Table III. Fig. 3 illustrates an interesting ap- 
plication of these cylinders in a power-transformer core- 
coil assembly. (See also Fig. 3A.) 

Rigid mica compounds constitute another important 
channel for shellac applications. Mica splittings coated 
with shellac varnish are formed into sheets of varying 
thickness which can then be fabricated or molded into a 


Table V—Average Mechanical and Physical 
Properties of Shellac Molding Compounds* 


Mold loading pressure, psi 1000-2000 















Molding temperature, deg F 220-285 
Mold shrinkage in. per in. eek... 0.001 
Specific gravity (appx.) ete L:7 
Specific volume (cu. in./lb) 16.33 
Heating resistance, deg F Dinscaiate ten 125-180 























Molding characteristics 


Good to excellent 


Colors All but pastels 





* Source: Poinsettia Company, Inc. 


Table VI—Properties of Molded Shellac 


Compositions 


(From molding powders incorporating anhydrous oxalic acid 
or hexamethylenetetramine as accelerators*) 








Compressive strength, psi 10,000—16,700 
Tensile strength, psi ~~ 1,900-3,500 
Impact resistance (Izod), ft-lb pebie-eunck. || 2.6-2.9 
Modulus of elasticity, psi 540-640 
Accuracy, in. per in. eons uci 0.001 
Machining od Excellent 
Burning rate ef Slow 
Water absorption, 48 hrs, hee sg 1.5-6.00 
Dielectric strength (break-down voltage), 470-530 a 
volts/mil 
Molding temperature deg F es 280-330 
Molding pressure, pei - | 2,500-3,500 
Specific gravity Pra 1.20-1.4 





Effect of light (ultra violet) Extremely slight 





Effect of water Very slight 


Effect of weak acids, strong acids, or 
alkalis 


Decomposes 


Effect of alcohol, 1/1 Very slight 


Effect of permanganate solution, 3% Decomposes 


* Test data are from Technical Paper No. 12 of the Shellac Research 
Bureau, cooperating with the United States Shellac Importers’ Asso- 
ciation, (Wm. Howlett Gardner, Bernard Gross and others), Standard 
ASTM test specimens were used. The relatively poor water absorp- 
tion values and tendency to burn are due to the high wood flour con- 
tent in these formulations. Water absorption value for asbestos-filled 
compositions is 0.2 per cent. 
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variety of electrical components such as commutator 
parts, terminal plates, etc. The inherent thermoplastic 
properties of shellac, its good insulating qualities, and 
its ability to effect a strong bond constitute the basic 
reasons for this well-established use. 

Shellacs, as well as other natural resins, are also used 
as binders in composite mica insulating materials where 


Table ViI—Classification and Applications of 
Natural Resins (Vegetable Origin) * 


Applications 


Grade and General Characteristics 


Finishing 
compositions 
| Lacquers 
Oil varnishes 
| Plastics 
compositions 
| Spirit varnishes 


I—Damars—Low acid number resins 
of recent origin, solvent and oil 
soluble 
A. Batavia 


‘an 
| | > 


| x 


B. Singapore 


| > 


‘ 


II—East Indias—Semifossil or semi- 
recent resins related to the damars, 
solvent and oil soluble 
A. Batu 
B. Black 





C. Pale East India Singapore 
(Rasak) 


D. Pale East India Macassar (Hiroe) 
I1I—Copals—In general, higher =-id 
numbers than damars 
A. Manila 
1. Melengket or soft resins of re- 
cent origin, spirit soluble 





. Loba or half-hard of semi- 
recent origin, spirit soluble 





. Philippine Manilas (Almaciga) 
of semirecent origin, spirit and 
oil soluble 


. Pontianak, semifossil hard, 
spirit and oil soluble 





5. Boea, fossil hard, oil soluble 


. Congo, African fossil hard, oil 
soluble 
1. White, Ivory, Straw, Pale and 
Amber 


- Kaui, New Zealand fossil hard, 
oil soluble 
1. Pale and Brown 


2. Bush 


IV—Miscellaneous resins 
A. Accroides, Red Gum, or Grass 
Gum of recent origin, spirit 
soluble 


B. Elemi, soft of recent origin, 
balsam type, spirit soluble 


C. Mastic, of recent crigin, spirit 
soluble 


D. Sandarac, of recent origin, spirit 
soluble : 


* Compiled from data in the ‘‘Natural Resin Handbook,” American 
Gum Importers Association, Inc., Brooklyn, N. 
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Irvington Varnish & Insulator Company 
Fig. 6—Cashew-type resins are marked by unusually 
high resistance to disintegrating effects of high tem- 
peratures: Stator at left has been treated with 4 coats 
of standard varnish, the one at the right with one coat 
of cashew-type varnish, and both had been subjected 
to 15 min. in boiling concentrated caustic soda, fol- 
lowed by 15 min. in boiling concentrated sulphuric 

acid. Note comparative results. 


the mica is backed with or cemented between several 
layers of other materials such as glass fiber, capacitor 
paper, asbestos, varnished cloth, etc. 

As a plastics molding material shellac is adaptable 
both to compression and injection molding methods. 
Shellac compounds are usually made to special formu- 
lations to meet the performance requirements of the end 
products. They incorporate various fillers and binders. 
In addition to their good electrical properties, molded 
shellac products exhibit excellent resistance to moisture 
and have good weathering properties, thus permitting 
outdoor use. 

The position of shellac as a plastic, however, has been 
handicapped by its inherently slow rate of cure and by 
its inferior mechanical properties at elevated tempera- 
tures as compared to the phenolics and other thermoset- 
ting resins. Considerable research therefore has been 
done in this country, England and India in the direction 
of incorporating certain chemicals in the shellac com- 
pounds to accelerate the rate of polymerization or time 
of cure. Ammonia salts, urea, hexamethylenetetramine 
and oxalic acid were found to be active accelerators. 
Use of these accelerators has been found to give the end 
product improved electrical and mechanical properties, 
and a high degree of resistance to deformation by heat. 
(See Fig. 4 for test data on the effect of urea on the 
properties of shellac compositions.) Phenolic, urea and 
melamine resins also have been combined with shellac 
to develop certain thermosetting plastics with satisfac- 
tory properties for many uses. 

The properties of shellac molding compounds, of 
course, vary as between the various formulations, and 
are determined by the type of filler, binder, and other 
ingredients. Tables IV and V represent average char- 
acteristics of commercially produced shellac molding 
compounds. Table VI represents the results of investi- 
gation with shellac molding powder in which certain ac- 
celerating agents have been incorporated to improve the 
speed of polymerization, and certain improved molding 
techniques were utilized. 

Faced by the growing and severe competition of syn- 
thetic resins, it has been unavoidable that shellac, in 

(Continued on page 206) 
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PLASTICS 


in Electrical Components 


* Careful appraisal of engineering properties and 


resourceful use of new molding methods expand 
the field of plastics in design of electrical parts. 


CONTINUALLY fresh approach to the potential- 

ities of plastics materials provides the designer of 
electrical components with many rewarding new areas of 
application. This is shown in the diversified group of 
products illustrated in these pages. Each of these prod- 
ucts posed a design problem unique to its function. And 
in each case, the problem was solved by the rigid engineer- 
ing selection of a plastics material for the entire product 
or a critical part. 

Components shown here run the range from cellulose 
acetate butyrate “‘paddles’’ of electrically operated citrus 
fruit counters to the phenol-formaldehyde housing of a 
snap-action thermostat switch used in electrically oper- 
ated poultry brooders and incubators. Glass-bonded mica 
for brush holders in the commutator head of fork-lift and 
platform truck motors is another interesting application. 





Cellulose acetate butyrate—lightweight, tough It points up the growing use of this mica material as a 
transparent—was the ideal choice for these in- plastic by new injection and compression molding tech- 
jection-molded 244-0z “paddles” of electrically niques. The adaptability of phenolic casting resins to 


operated citrus fruit counters. The housing and short production runs is indicated by the sturdy test plug 
cover are fastened with screws. Electrical parts 


are tapped fa Gulag eaeubiy, Materiel: board shown below. Simple plaster molds were used, 
Tenite. Molded by Southern California Plastics and the terminals and connecting wires were molded in 
Co., for Food Machinery Corp. and completely insulated by the resin. 

Particularly ingenious is the intricate design of the cir- 
cuit-breaker parts illustrated on the opposite page. 
Primary design consideration was to eliminate use of 
inserts and so reduce costs, without sacrificing any of the 
performance values. Black phenolic material was used 
by the transfer molding method for all three parts—main 
base, contact arm, tripshaft. Although numerous cross- 
holds and small projections were included, no loose wedges 
or cross-pins were used in the mold. In the tripshaft, for 
example, six internal projections, approximately 4 ¢ in. 
thick, were incorporated in each of two square holes, 
measuring % in. ona side. These are integral parts of the 
molding and are used to lock metal pieces in the tripshaft. 








Commutator head (above) for motors’ of materials- 
handling trucks, features glass-bonded mica (mycalex) 
brush holder mountings. These provide very high 
resistance to arcing and heat. Also they are marked 
by lack of brittleness. Designed by Automatic Trans- 
portation Co. The plug board shown at the right is 
a good example of adaptability of Durez casting resin 
for short production runs. Simple and easily made 
1 plaster molds were used. 





130 ELECTRICAL MANUFACTURING 





Problem in molding these brush stud 
insulators for d-c motors was to change 
over to a single molded part where prev- 
iously the insulators were molded with 
a laminated insert. A special molding 
technique was applied to a high-impact 
material so as to mold relatively thin 
walls to close tolerances. The material 
gives the hubs the required strength 
while the close tolerances enable the 
hubs to fit snugly. The one-piece job 
reflects a decided increase in manufac- 
turing efficiency as compared to the 
previous method, and also a marked de- 
crease in cost. The insulators are made 
in several sizes. General Electric Com- 
pany Plastics Divisions. 


Thermostat switch 
for electric poultry 
brooders has strong, 
dustproof, compres- 
sion- molded phen- 
olic case. Horse- 
shoe permanent 
magnet is molded 
into center partition 
as an insert. (See 
enlarged detail.) 
Molded by Chicago 
M olded Products 
Corp. for Brower 
Mfg. Co. 


Internal projections, external bosses, and cross 
holds were some of many difficult design prob- 
lems involved in the transfer-molding of these 
phenolic parts for General Electric’s new circuit 
breaker. Design made possible the elimination 
of inserts and consequent reduction of cost. 


A combination of excellent physical and elec- 
trical properties, including low moisture ab- 
sorption, high impact and heat resistance, 
high volume and surface resistivity, and high 
arc resistance, dictated the choice of Plaskon 
cellulose-filled melamine molding compound 
for the molded insert in this pressurized con- 
nector. Manufactured by H. H. Buggie & Co. 
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The Uses of Square Waves and 
How They May Be Generated 


* These are convenient and time-saving substitutes in 
testing for entire series of sine waves; with present-day 
electronic circuits their generation is relatively easy. 


JOHN C. LEBENS, JR. 


Electrical Engineer 


: 1 HE square wave is a very useful tool for the rapid 


testing of electronic equipment. In addition its 
potentialities now are being exploited for con- 
trol devices as well. By means of square waves it is 
possible to eliminate much of the drudgery associated 
with the testing of electronic equipment whose satisfac- 
tory performance depends upon its ability to handle a 
wide range of frequencies without distortion. Before the 
advent of square waves it was necessary to vary the 
impressed frequency, step by step, over a wide range and 
study the output to determine the characteristics of the 
equipment. This brute-strength method of testing can 
be circumvented with square waves because a single 
square wave is composed of a series of sinusoidal waves 
so that the response of the electronic equipment to a 
whole series of sine waves is obtained by impressing 
a single square wave on it. 
The square wave shown in Fig. 1 can be expressed 
mathematically by the Fourier series 


+ 


e= (sin shat sin wre! sin 5wf+ .... 1 sin not) 
7 3 5 n 

where ¢é is the instantaneous value of emf, E the crest 
value of the wave, ®"=2zf where f is the fundamental 
frequency, m is any odd integer and ¢ is the instantaneous 
value of time. Since the square wave is symmetrical it 
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Two square-wave generators the design, operation and 
4 use of which are discussed in this article. 
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Fig. 1—Representation of a square wave; duration in 
time in the reciprocal of the frequency. 


must be composed of the fundamental and odd har- 
monics. The Fourier series shows that the effect of the 
harmonics decrease directly with their magnitude. The 
amplitude of the fundamental is 4E/z, of the third 
harmonic 4E£/3x, and the mth harmonic 4E/nr. From 
this equation it is seen that a pure square wave consists 
of an infinite number of sinusoidal waves. Actually a 
wave which appears to be perfectly square will contain 
at least thirty harmonics. Since these harmonics are all 
odd the expression for the “nth” term in the Fourier 
series is given by 
n=number of harmonics X2+1 

so that the last harmonic whose magnitude is of any 
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Fig. 2—Simple series circuit containing inductance L, 
resistance R and capacitance C. 


practical value is the 61st and its amplitude is 4£/61z. 
This means that if a square wave of 10,000 cycles per 
second is impressed on an electronic device the device 
not only must handle this frequency without distortion 
but also the third harmonic, or 30,000 cps, as well as the 
61st harmonic having a frequency of 610,000 cps. Any 
discrimination toward the fundamental or any of the 
harmonics will affect the wave shape on the output side 
of the electronic device, instantly indicating trouble. 

To appreciate the full potentialities of square waves 
it is necessary to become acquainted with them and 
understand their performance in ordinary electrical cir- 
cuits consisting of-resistance, inductance, and capacitance 
in series and parallel arrangement as well as in the 
fundamental electronic or vacuum-tube circuits. The 
performance of the square wave in all cases can be 
handled by treating the fundamental and harmonics as 
expressed in the Fourier series but a more graphic pic- 
ture is possible if the wave is treated from an instan- 
taneous consideration. Consider, first, the simple series 
circuit consisting of inductance, resistance and capaci- 
tance as shown in Fig. 2. 

The current in the line flows through each of the cir- 
cuit components in turn. If the instantaneous line current 
is designated by i, the current through the resistance as 
ig, through the inductance as i,, and through the capa- 
citance as ig, then 

i=ipg—i,=—I1¢ 
and the instantaneous line voltage, e, is given by 
e=er+er+eo 
If the voltage impressed on the series circuit is sinusoidal 
the curent flowing also has the same shape and it either 
lags or leads the impressed voltage, depending upon the 
magnitude of the inductive and capacitive impedances. 
The voltage drop through the resistance, er, is equal to 
iR where R is the resistance in ohms; the voltage drop 
across the inductance, ez, is iXz, and across the capaci- 
tance, éc, is 1X¢. 

Since the wave shape of the current and voltage are 
sinusoidal, effective values can be used instead of the 
instantaneous values and the impressed voltage becomes 
the familiar vector sum of the voltage drops across the 
resistance, inductance, and capacitance, or 


V = IWR? + (Xi = Xe)? 
and the phase angle, 0, is given by 
X,—X¢ 
oer 
If Xz, is greater than X¢ the tangent is positive and @ is 
positive, indicating that the current lags the voltage, 
whereas, if Xz, is smaller than X¢, the tangent is negative 


tan § = 
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Fig. 3—Current and voltage wave forms in simple 
series circuit such as represented in Fig. 2. 








and the current leads the voltage. But 
1 
Xi = 2 xfL and Xe = 2xfC 


Therefore X,, increases directly as the frequency whereas 
Xo becomes less as the frequency increases. Hence, 
when a square wave is impressed on the simple series 
circuit of Fig. 2, the inductive and capacitive impedances 
for the fundamental sine wave as well as for each har- 
monic will be different, the inductive impedance being 
greatest for the highest harmonic and the capacitive 
impedance being greatest for the fundamental. This in 
turn produces a different phase angle between the voltage 
and current for each component wave so that the mathe- 
matical analysis becomes difficult. 

If, however, instantaneous values of voltage and cur- 
rent are used, the square wave can be analyzed without 
reference to its components. Assuming that the wave 
shape of the current flowing in the series circuit is 
square as shown in Fig. 3, the wave shape of the 
voltage drop across each component can be obtained by 
performing the operations indicated by the fundamental 


equations 
d [aa 
eg nore | . 


Since the voltage drop across the resistance is equal to 

















er = Ri 
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Fig. 4—Simple parallel circuit containing inductance 
L, resistance R and capacitance C. 


the current multiplied by a constant, Fk, its wave shape 
is the same as that of the current. 

The voltage drop across the inductance depends upon 
the rate of change of current, di/dt, or the slope of the 
square current wave. An examination of the current 
wave shows that it is constant, or its slope is zero, except 
at each half-cycle where its direction reverses. In the 
theoretical square wave the time for this reversal is pic- 
tured as zero, giving an instantaneous voltage drop. 
Ldi/dt, of infinity. Actually this reversal is accom- 
plished in a finite time so that the voltage peak is limited 
by the rate of change of current and the value of the 
inductance. This gives the voltage wave across the 
inductance as shown in Fig. 3. 

The integral expression for the voltage drop across the 
capacitance indicates that it is inversely proportional tc 
the size of the capacitance and directly proportional to 
the area under the current wave. This gives the typical 
curve shown in Fig. 3 for eg. The instantaneous values 
of ér, €,, and ég are added to obtain the impressed voltage 
wave needed to produce a square current wave through 
the simple series circuit consisting of resistance, induc- 
tance, and capacitance. 

Consider a parallel circuit, composed of resistance, 
inductance and capacitance, with a square voltage wave 
impressed on it as shown in Fig. 4. In this circuit the 
voltage across each component is equal to the instanta- 
neous line voltage, e. The instantaneous line current, 7, 
is equal to the sum of the currents through each, namely, 
ir+izt+ic. Solving the fundamental equations for i 
gives 


i nad feat . = Coe 
a ae ec ic = di 


These are shown in Fig. 5. The impressed voltage, e, 
is a square wave so that the current through the resist- 
ance, iz, also has the same shape. Since ig is the first 
derivative of the voltage with respect to time, or the slope 
of the voltage curve, it has the characteristic peaks at the 
points where the voltage is changing. Then i, is propor- 
tional to the area under the voltage curve so that it 
has the same shape as the voltage across the capacitance 
in the series circuit. The total current in the parallel 
circuit is equal to the sum of the instantaneous values of 
current flowing in each component so that its wave shape 
is not square but as shown in Fig. 5. : 

The foregoing consideration of the performance of 
square waves in simple series and parallel circuits accents 
the value of square waves as a tool for testing. The 
presence of inductance, capacitance, and resistance or 
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their electronic equivalents can easily be detected by an 
examination of the wave shapes pictured on an oscillo- 
scope screen. Fig. 6 (a) shows a typical oscillogram of 
the output wave of a resistance-coupled amplifier or a 
transformer-coupled power amplifier showing square- 
wave distortion from poor high-frequency response. 
The poor response to the higher frequencies distorts 
the square wave causing a rounding off of the wave front, 
producing a gradual instead of an abrupt rise. This 
would be expected because the discrimination against the 
harmonics emphasizes the fundamental. 

The reverse is shown in Fig. 6 (b). Here is pic- 
tured the square-wave distortion produced from poor 
:ow-frequency response in resistance-coupled and trans- 
former-coupled amplifiers. The slope of the horizontal 
portion of the square wave is produced by phase shift at 
low frequencies which always accompanies cut-off. This 
is a very sensitive indication because a phase error of 
2 deg at the fundamental frequency of the square wave 
will produce a 10 per cent slope of the horizontal portion 
of the square wave. Fig. 6 (c) shows the combined 
effect of poor response at both low and high frequencies 
which is a typical amplifier oscillogram. The slope of 
the flat portion of the curve indicates phase distortion at 
the low frequencies and the gradual rise of the wave 
indicates poor high-frequency response. 


Line voltage, e 


Current through resistance, i;, 


sl ceria: lee MO VL 


Current through inductance, i;, 


Current through capacitance, i:. 


oe 


Line current, i 
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Fig. 5—Voltage and current wave forms in simple 
parallel circuit such as represented in Fig. 4. 
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Fig. 6 (d) shows the effect of less than critical damp- 
ing on resonant circuits where the resonant frequency 
is higher than the fundamental frequency of the square 
wave. The oscillogram shows an amplification»peak at 
nine times the square-wave frequency on a.feed-back 
amplifier. A normal frequency-response measurement 
shows flat response from 20 cps to 20 kc. The damped 
oscillation appearing on the square wave furnishes inter- 
esting information. The ratio of the resonant frequency 
to the square-wave fundamental is equal to the number 
of half-cycles of the oscillation that occur in one-half 
cycle of the square wave and the damping of the resonant 
circuit can be calculated by measuring the rate at which 
the oscillation dies out. 

The pulse shown on the oscillogram in Fig. 6 (e) at 
each reversal of the square wave is caused by attenuator 
leakage at high frequencies. The normal attenuation is 
maintained throughout the main portion of the cycle but 
the unattenuated pulse results from a shunting capacity 
between input and output, producing a high-frequency 
leak. 

In addition to the particular examples noted, square 
waves can be used to study the characteristics of any 
network where the response to a wide range of fre- 
quencies is necessary for satisfactory operation. Since 
a single square wave is composed of a whole series of 
sine waves, the number of steps in the fundamental fre- 
quency need be relatively few to obtain the whole pic- 
ture. It is particularly advantageous in the routine 
comparison of production against a standard such as in 
the manufacture of amplifiers. As shown in Fig. 7, an 
instantaneous picture of the comparison is obtained by 
applying square waves to the two amplifiers and putting 
the output of one on the horizontal plates and the output 
of the other on the vertical plates of an oscilloscope. If 
the two amplifiers have identical characteristics the 
resulting picture will be a straight line whereas if one of 
the amplifiers is defective it will show up immediately. 
Therefore the use of square waves eliminates the long 
point-by-point method of checking frequency response 
to determine if an amplifier is satisfactory. 


GENERATION OF SQUARE WAVES 


Fundamentally a square wave is generated in one of 
two manners. Either a sine wave, usually supplied from 
an outside source, is amplified and clipped as shown in 
Fig. 8 or a relatively square wave is generated by a 
multi-vibrator as shown in Fig. 9 and then clipped. 


Hewlett-Packard Co. 
Fig. 7—Square waves furnish a convenient means of 
comparing the characteristics of two amplifiers; the 
nearly straight line of the oscillogram at the left indi- 
cates that the amplifiers have nearly identical charac- 
teristics whereas the oscillogram at the right shows that 
one is defective. 
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Hewlett-Packard Co. 


Fig. 6—Distortion of square wave forms from causes 

as follows: (a) poor high-frequency response; (b) 

poor low-frequency response; (c) poor response at 

both. high and low frequencies; (d) less than critical 

damping on resonant circuit where the resonant fre- 

quency is higher than the fundamental frequency; and 
(e) attenuator leakage at high frequencies. 


The number of stages of amplification and clipping are 
dependent upon the accuracy of the square wave re- 
quired. Square waves for test purposes must be ex- 
tremely pure so that two clipping stages are used when 
a sine wave is modified whereas a single clipper stage is 
sufficient with a multi-vibrator type of square-wave 
generator. : 

The basic circuit employed to modify a sine wave by 
successive clipping is shown schematically in Fig. 10. 
The sine wave from an oscillator is amplified in the 
first stage and impressed on a biased double diode tube 
in the first clipper stage. The double diode is so biased 
that it cuts off the positive and negative peaks of the 
amplified sine wave, producing a wave which is approxi- 
mately square except for the slope of the sides. The 
wave then is amplified again and subjected to a second 
clipping, thereby increasing the steepness of the sides 
of the wave. This wave is applied to a phase inverter, 

(Continued on page 186) 
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Novel 


Mechanisms 
in Automatic 


Cycle Washer 


* Top loading, support of the cylinder at 
both ends, two-speed, reversing transmission 
for drum rotation, and mechanical timing 
control feature the Launderall unit. 


MERTON F. WILCOX 


Director of Engineering 


F. L. Jacobs Co. 


ONSIDERING the rapid development of other 
(3 modern miracles such as the telephone, the auto- 

mobile and electric light, the evolution of doing 
the family wash has been painfully slow. The early 
housewife took her wash to a nearby stream, gently 
immersed the articles, and then proceeded to beat them 
upon a stone to literally knock the dirt out. Then she 
rinsed the wash in the stream and hung it out to dry. 
Soap entered the picture to speed the loosening of dirt 
from soiled clothing and the. washing board replaced 
the rough stone by the side of the stream. Later, the 
electric washing machine came into the picture. It took 
away much of the drudgery but did not eliminate the 





What Is the F. L. Jacobs Co.? 


New in the field of home appliances, the F. L. 
Jacobs Co. of Detroit is a pioneer automotive parts 
manufacturing firm, which was -organized in 1911. 
Today, the company operates 11 plants—two in 
Detroit, three in Grand Rapids, Mich., one in In- 
dianapolis, Ind., and another in Danville, Ill. in 
addition to plants in Detroit and Holly, Mich., 
operated by a subsidiary, the Continental Die Cast- 
ing Corp., and plants in Traverse City, Mich., 
and Mancelona, Mich., operated by another sub- 
sidiary, Parts Manufacturing Co. During the war 
the company was awarded $200,000,000 in war con- 
tracts and earned four Army-Navy “E’s.” It pro- 
duced various types of ammunition, essential parts 
for tanks, instrument panels, and other parts for 
aircraft, radar equipment and many other items. 
Peacetime automotive products include body hard- 
ware, trim and mechanical accessories, instrument 
panels and miscellaneous engine parts. Other prod- 
ucts turned out by Jacobs’ plants include business 
machines, clocks, toys, radio parts, outboard motors, 
home appliances and bottle dispensing machines. 
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heavy lifting involved in repeated rinsing operations. 
The elimination of this type of drudgery had to wait 
for the advent of the automatic cycle washer. 

Nine years ago, the F. L. Jacobs Co. set its sights 
on the ideal washing machine and carefully and scien- 
tifically proceeded to evolve a machine to meet the 
standards it set for itself. The company wanted a 
completely automatic washing machine that would out- 
perform others in washability, that would largely be 
mechanical in its design and function, simple in con- 
struction, readily serviced, .modern and striking in 
appearance, easily installed and economical to operate. 
The company’s engineering experience, accumulated 
through 35 years as a pioneer manufacturer of automo- 
tive parts, was tapped generously to design a machine 
that would meet these requirements. The engineers 
also drew heavily upon industrial development evolving 
from work done during the war on numerous military 
contracts. Although the production of the Launderall 
home laundry, as it is called, was retarded by the war, 
many of the features of the unit can be traced to tech- 
niques developed as a result of it. The machine is just 
now being put into production on a large scale. 

In the early stages of the development, the company 
undertook to discover the ideal washing action. Many 
types were tested before the “Reverse-rol” method em- 
braced in today’s Launderall was selected. Used for 
years in commercial laundry machines, this action re- 
quires the washing cylinder to rotate a series of revolu- 
tions first in one direction and then an equal number 
in the opposite direction. This method, it was discov- 
ered, gave superior cleaning results. The definite and 
frequent reversals (four times a minute) keep the wash 
from entangling itself into a twisted, compressed mass 
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Fig. 1 (left)—Transmission and timer unit of the Launderall automatic washer. 





(A) Water mixing valve; (B) 


hot and warm water temperature control lever; (C) drain valve cam; (D) cut-off switch cam; (E) synchronizing 

cam, (F) stationary planetary gear; (G) motor rod support; (H) output pulley; (1) reversing cam; (J) high 

speed cam; (K) water mixing cam. (right)—-Pump side view of the transmission: (A) Water temperature control 

cable; (B) oil fill; (C) motor shut-off switch; (D) safety water shut-off solenoid; (E) water mixing valve; (F) 
water -supply lines; (G) drain outlet; (H) discharge pump; (I) pump intake. 


that prevents proper aeration and, hence, proper cleans- 
ing. “Bundling” of clothes is a direct result of rotating 
a mass of saturated material in a constant and fixed 
direction, it is the belief of Jacob engineers. 

Having decided on reversing cylinder action, the ap- 
pliance engineering division was confronted with the 
major problem of developing a mechanical unit or trans- 
mission that would perform this action. There were a 
number of objectives that were set up regarding the 
functioning of the power unit: 

1. It had to be powered by a standard washing 
machine motor, with push button or switch control. 
2. The transmission had to be compact and eco- 
nomical to build. 

3. It had to provide for an equal series of relatively 
slow rotations of the washing cylinder in two direc- 
tions, and for high speed rotation during the drying 
cycle. 

4. The changeover from slow washing speed to 
the high speed spin-dry cycle had to be made while 
the rotation was synchronous or in the same direc- 
tion. 

5. Control of speed changing and cylinder drive 
reversal had to be mechanical, integrated with the 
transmission unit. 

6. Cycle timing had to be mechanical, also. 

The motor selected is a capacitor-start type, rated at 
% hp at 1750 rpm. It is belted to the driven pulley of 
the transmission unit by a single V-belt and is resiliently 
mounted in a_stamped cradle base. Motor is started 
by a switch on the front panel that is tied in with a 
starting relay. Additional motor controls are also pro- 
vided in the form of a safety interlock switch on the 
clothes loading door at the top of the unit and of a cut- 
out switch on the transmission case. The latter switch 
is a cam-actuated breaker which comes into action upon 
the circuit. 

The mechanical transmission for the Launderall -rep- 
resents a rather difficult engineering job. Virtually a 
human brain in its functioning, and necessarily complex 
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in design, it is required to operate automatically for 
years with trouble-free service. Fundamentally, it is a 
two speed transmission, with the slow speed drive ca- 
pable of reversal through a pair of clutches. In fact, 
constant mesh gears are used throughout and all speed 
changes are effected through clutches, three types of 
which are employed. 

The high speed drive uses all three shafts of the low- 
speed train, but has its own driving gear and clutch. 
Drive from the motor is by V-belt, and the output pulley 
is also V-belted to a much larger pulley on the washer 
drum shaft. Timing of the reversals of drum rotation 
during the washing cycle, high speed spinning for dry- 
ing and actuation of the hot and cold water metering 
and mixing valves are all done through a mechanical 
camshaft driven off the transmission and located in the 
same cast aluminum housing. This is a distinct depar- 
ture from the synchronous motor type program timers 
used on several other types of automatic washers. 

As can be seen in Figs. 1 and 2, the transmission has 
an input shaft and two jackshafts, the second of which 
carries the output pulley. For either direction of drive 
in low speed and for high speed, the power must go 
through all three shafts. The discharge pump is mount- 
ed on the end of the input shaft B and its housing car- 
ries a deep-groove type ball bearing to assume the thrust 
loads. All other bearings in the transmission are 
bronze sleeve type. For quietness of operation, helical 
gears are used throughout except on the planetary cam- 
shaft drive. These gears are made of SAE 1112 free- 
cutting steel and are carburized after cutting. 

In low speed, drive from the input shaft B is through 
a small pinion engaging a large gear freely. mounted on 
the first jackshaft D. The driven gear engages that 
shaft through a two toothed clutch, normally engaged. 
The drive to the output jackshaft C is either through 
direct gearing or a reverse idler. Selection of direction 
of drive of the output V-belt pulley is by a pair of 
L.G.S. spring clutches engaging freely mounted gears 
on each shaft. These clutches are placed back to back 
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on their respective shafts so that a single yoke engaging 
the collars of both causes one to release at the time that 
the other is engaged. The actuating member of the 
clutch is in the form of a helical spring which tends to 
expand within a collar when the action of engagement 
seeks to unwind it. The gears to which the clutch gears 
are mated are keyed to their respective shafts, one being 
a driver and the other a driven member. 

In high speed, a freely mounted gear on the input 
shaft B is engaged through a multiple disk clutch whose 
driving members are keyed to a short spline shaft. This 
gear is in constant mesh with a gear of approximately 
the same number of teeth keyed to jackshaft D. When 
the multiple disk clutch is engaged by a cam follower 
operating through a bellcrank, overspeeding of the 
countershaft declutches the low speed gear which re- 
mains in constant mesh with its driving pinion. This 
declutching is effected through screw action on a fast 
lead screw and is identical in principle with the action 
used to throw out the starting pinion on a conventional 
automotive starter. From this point on, the high speed 
drive is the same as for low speed forward. A syn- 
chronizing mechanism on the camshaft assures that the 
high speed drive will not be engaged until the forward 
drive clutches are engaged. This prevents the fast speed 
from going through the reverse idler. 

Since speed changing and reversal could best be ef- 
fected through clutches, it seemed, logical to make the 
complete cycling control mechanical rather than rely 
upon synchronous motor type timers, as many automatic 
cycle washing machines do. This control includes open- 
ing and closing hot and cold water valves as well as the 
drain valve, which is mounted on the pump body. The 


Fig. 3—Pictured right is a front view of the complete 
chassis assembly of the Launderall, showing (A) top-fill 
tub; (B) washing cylinder loading: door; (C) safety 
latch mechanism for electrically interlocked door; (D) 
\4-hp capacitor-start motor; and (E) lint trap. 
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Fig. 2—Elements of two-speed reversing transmission. 
Shaft (A) camshaft; (B) input power and pump 
shajt; (C) output drive shaft; (D) jackshaft; (E) 
idler gear; and (F) worm drive to camshaft. 
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only solenoid operated valve in the machine is a safety 
valve which stops delivery of water to the tub in the 
event of power failure, with the mechanical valves in the 


open position. In the Launderall unit all these func- 
tions are effected through a series of cams mounted on 
a constant-speed camshaft, located in the upper part of 
the transmission case, that is driven at 9 degrees per min. 
or 360 degrees in 40 min. 

Camshaft drive is taken off the helical pinion on in- 
put shaft B, through a narrow-faced gear which drives 
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a worm and wormwheel. Mounted integral with the 
latter are the reversing cam plate and a planetary pinion 
carrier arm for the cycle timer proper. The reversing 
cam makes two revolutions a minute and since it has two 
equal lobes, provides for rotation in alternate directions 
at 15 sec. intervals. This is done through a roller fol- 
lower and bellcrank actuating a shifter yoke for the two 
L.G.S. clutches. 

Planetary gearing permits the cycle timer camshaft to 
make one revolution in 40 min. The single planetary 
pinion engages a fixed gear of 79 teeth and a driven 
gear of 80 teeth so that for each revolution of the planet 
arm, the driven gear advances one tooth or Moth the 
planet carrier speed, which is 2 rpm. 

On the camshaft proper are five cams. In order, from 
the stationary planetary gear, they are the reverse cam, 
a synchronizing cam, a high speed cam, a switch cam and 
a drain cam. 

The second cam, a synchronizing-unit for the spinner, 
is flexibly connected, by a small coil spring, with respect 
to its driving arm on the cam shaft. This is a safety 
device to assure that the output shaft is turning in the 
right direction during the high-speed spin. 

The high-speed cam is the timer for the spinner which 
engages and holds the high speed clutch for two 1-min 
intervals after washing and the first rinse, and for a 
final 7-min spin after the second rinse. Through a pin, 
another cam contacts an electrical switch governing the 
final cut-off of the motor at the end of 40 min. The 
fifth cam controls the drain valve through linkages and 
bellcranks. This valve is mounted on the pump body. 

Timing of the admission of hot and cold water to the 
tub is controlled by a water cam on the end of the cam- 
shaft. Shifting the endwise position of the cam by a 
manually operated lever gives approximate proportion- 
ing of hot and cold water, according to the type of laun- 
dering. Fixed temperatures are controlled by a therm- 
ostat within the valve. Positioning of the cam is effect- 
ed by a hand lever on the front panel of the machine 
operating through a crank link and flexible cable. Hot 
and cold water hose connections are made directly to 
respective valve bodies. 


SAFETY PROVISIONS 


In the event of failure of the power supply when the 
cam is in the filling position, a safety shut-off solenoid 
valve hooked into the power circuit shuts off admission 
of water to the tub. When the solenoid is energized, 
this valve remains open. To prevent possible back- 
siphonage of dirty, contaminated water from the wash 
tub into the household water supply, the supply hose 
from the safety valve leads to a copper tube which has 
a 2 in. air gap between its end and the funnel shaped 
fill cap on the side of the chassis assembly. 

The chassis of the Launderall consists of a water 
compartment or tub and two end supports and foot as- 
semblies, or ‘A-frames stamped in one piece and located 
on each side of the water compartment. This design 
represents a novel departure in washing machine con- 
struction and permits the washing cylinder to be axially 
supported on both ends—another feature specified by 
Jacobs’ engineers. This construction permits the ma- 
chine to withstand any unbalanced condition of the load 
and forms a rigid chassis which can be firmly bolted to 
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Fig. 4—The washing cylinder, made of resistance 
welded sheet aluminum, holds 10 lb of dry wash. 
Arrows indicate (A) snap lock on; (B) the door 
assembly; (C) cylinder door guide; (D) perforated 
aluminum body sheets; (E) cast aluminum spider 
for cylinder journals; (F) cylinder shaft in self- 
lubricating, bronze bearing—one end only shown; 


and (G) end disk. 


the floor. Motor and transmission unit, pictured in 
Figs. 1 and 2, is mounted on a cross rod between the 
“A” frames. Pivoting about this axis, the drive as- 
sembly is flexibly hung from the cylinder through its 
driving V-belt. 

The tub is porcelain enameled and is formed from a 
flat sheet rolled into a cylinder with a flanged opening 
welded thereto at the top. Prior to application of the 
enameled coating a series of L-shaped bolt lugs are 
welded around its periphery at each end opening. The 
tub and end of frames are bolt-assembled together and 
the assembly is made water-tight through the use of a 
synthetic gasket placed around each end of the tub 
opening (see Fig. 3). 

The “A” frames carry a new type of oilless bronze 
bearings which support the cylinder shafts. For vibra- 
tion dampening, these bearings are imbedded in syn- 
thetic rubber sleeves which are processed to the outer 
bearing housings which are bolted into the “A” frames. 

The tub is designed to carry the drain chamber and 
screen equipment for trapping any lint or foreign mat- 
ter that might clog the pump line of the machine. Drain 
chamber, which may be reached through an access door 
at the front, consists of a flanged cylinder which is bolt- 
ed through a gasket to the tub and which has an integral 
hose connection at its lowest point. Lint trap is a per- 
forated cylinder with end cap which is held against a 
gasket through a bail-type spring and trigger latch 
assembly. The hose connects directly to the pump body, 
which is made of die cast zinc given an Iridite finish. 

Made of aluminum alloy, the washer cylinder is com- 
posed of the body, and end disks, the door assembly and 
the shaft retainers, Fig. 4. The cylinder body is com- 
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Fig. 5—Test setup for production check on timing 

cycle of each transmission unit. Multi-pen graphic 

recorders reveal periodicity of washing cylinder re- 

versals, high and low speed, and particularly any 

overlapping in valve functions. On the test stands, 

the transmissions drive pumps instead of washing 
cylinder. 


posed of two sheets, each having two baffles formed to 
shape. These two body sheets are spot-welded togeth- 
er, forming a continuous cylinder body with a large 
rolled-edge opening, roughly square, through which the 
clothes are loaded and unloaded. The end disks with 
suitable weld flanges are forced over each end of the 
cylinder body, and the complete unit is spot-welded. 
Stub axles for the cylinder are pressed into cast alumi- 
num spiders which are riveted into each end disk. This 
operation is done in a fixture to assure concentricity of 
bearing journals and the cylinder O.D., so as to mini- 
mize unbalanced loads. 

The door assembly is a quick-opening jack-knife de- 
sign that makes loading and unloading of wash an easy 
and simple maneuver. Hinged in the middle, the door 
has roller pins at the end which slide in curved guide 
channels spot-welded to the cylinder shell. A two-way 
snap lock located in a depressed section of the lower 
door-half securely locks the door while the load is ro- 
tating. 

The four formed baffles of this cylinder are designed 
to give maximum yet gentle turbulent water action, and 
enhances the washability of the unit. Since the entire 
cylinder is perforated, including the baffles, strong water 
currents are flushed through.every fiber of the washing 
load. 

Once started in its washing cycle, the Launderall goes 
through a thorough washing action of reverse and gen- 
tle tumbling, then two consecutive rinse operations. The 
cylinder makes 10 to 12 turns in each direction at 54 
rpm. Before each rinse takes place, the dirty wash 
water is automatically drained out of the machine and 
fresh rinse water brought in. At the end of the wash 
and the first rinse, after the water has been drained out, 
the clothes are automatically put into a high speed cen- 
trifugal spin for one minute each. Later, at the end 
of the second rinse, the cylinder containing its mass of 
thoroughly washed clothes is put into the final spin at 
375 rpm. At the end of the cycle, the machine is auto- 
matically shut off, enabling the housewife to unload the 
unit while the clothes are in a damp-dry condition ready 
to be hung on the line. 
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Should it be necessary to add a forgotten item to the 
load after the washing cycle has started, turning the door 
handle at the top of the front panel automatically stops 
the unit. Once the door handle is again closed, the 
washer resumes its operation. However, if the door is 
opened during the first three minutes of the machine's 
operation, it will be necessary to flip the start switch 
once more, inasmuch as the switch cam in the transmis- 
sion will not have had time to be engaged. After about 
three minutes, the washer resumes its operation as soon 
as the door is closed. This is accomplished through a 
door switch which is in series with the starting switch 
relay on the front panel and also with the transmission 
switch which breaks the circuit at the end of the cycle. 
After the first three minutes, the start switch on the 
motor takes the full load, controlled by the transmission 
switch cam, and the starting switch relay on the front 
panel is cut out. Thermal protection of the motor is in- 
corpt yrated. 

Water consumption is approximately 15 gal. of cold 
water and 10 gal. of hot water. This includes 9 gal. for 
washing and 8 gal. for each of the two rinses. With hot 
water supplied at 180 F, the temperature for the first 
fill is 140 F and for the second and third fills or rinses 
100 F. Complete washing cycle is given below: 

WASHING CYCLE 

Min. 

Fill with hot water 
Wash, slow speed 1 
Drain, slow speed 
Spin, drain, high speed 
Fill with rinse water 
Rinse, slow speed 
Drain, slow speed 
Spin, high speed 
Fill with rinse water 
Rinse, low speed 
Drain, low speed 
Spin, high speed 


STDS DO DO & DO DO fo = DO U1 DO 





TOTAL 40 


Launderall’s top-loading door eliminates stooping or 
bending. Loading is performed in an upright position, 
and the resulting operations are in full view at all times. 
With its 10-lb capacity, the unit does a thorough cleans- 
ing job from the heaviest materials to the finest of silks 
without any harmful or wearing effects to the clothes. 
With all operating units mechanically controlled and 
operated, the machine can be readily serviced inexpen- 
sively by ordinary trained and experienced washer serv- 
ice men. Its installation is simple. 

Thus, the F. L. Jacobs Co. feels that its slogan is no 
idle catch-phrase but a simple recitation of an accom- 
plished fact: “A better life for the modern wife—better 
built to do a better job.” 


Index for Electrical Manufacturing 
Vols. 35 and 36—1945 


An index of subjects and authors, covering all the 
issues of ELECTRICAL MANUFACTURING in 


the calendar year 1945, Vols. 35 and 36, has been 
prepared and printed. Copies will be supplied 
upon request to the Editor, ELECTRICAL MAN- 
UFACTURING, 1250 Avenue of the Americas, 
New York 20, N. Y. 
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Notes on the AIEE Summer Convention 


HE American Institute of Electrical Engineers’ 

summer convention held in Detroit, June 24-28, 

presented a well rounded program to 1300 engi- 
neers from all parts of the globe. In addition to the 
usual technical program consisting of 101 papers, the 
annual meeting of the institute, and conferences on vari- 
ous phases of electrical engineering, the convention 
committee arranged inspection trips to diversified indus- 
tries in and around Detroit. These trips, noticeably 
missing during the war, coupled with the well planned 
program for the ladies, greatly increased the interest in 
the convention. 

The convention committee consisting of S. M. Dean, 
chairman ; T. R. Glenn, vice-chairman ; WW. F. Wetmore, 
secretary-treasurer ; L. W. Clark, G. M. Chute, Jr., and 
A. H. Lovell, functioned smoothly in spite of strikes 
making the scheduled boat ride impossible, sweltering 
heat, and a tornado Thursday afternoon. Of course, 
there were the usual snags but they were amusing rather 
than irritating. The conference on electronics in elec- 
trical engineering curricula Monday morning, for in- 
stance, was a little perturbed when the aluminum chairs 
provided by the hotel management effectively destroyed 
the radar pattern. 

The 400 engineers who attended the annual meeting 
Wednesday morning were impressed by the secretary’s 
and treasurer’s reports. Both indicated that the growth 
of the Institute during the past fiscal year was the great- 
est in its history. Secretary H. H. Henline reported 
that the membership as of June 1 was 25,218, repre- 
senting a gain of 2018, the largest for any vear in AIEE 
history. In addition, the section activities have in- 
creased, 1210 meetings being held by the 75 sections 
throughout the year, an increase of 34 per cent over the 
previous one. Treasurer W. 1. Slichter’s report matched 
Mr. Henline’s and indicated the sound financial status 
of the Institute. 

Retiring President \WW. E. Wickenden, who presided 
at the annual meeting, introduced President-elect J. 
Elmer Housley of the Aluminum Company of America 
and presented him. with the president’s badge. Mr. 
Housley spoke briefly of the responsibilities of his new 
office and voiced his appreciation to the Institute. 

M. D. Hooven, chairman of the committee on award 
of prizes, announced the winners for 1945-1946 who re- 
ceived their awards from Dr. Wickenden. The best 
paper in the field of engineering practice was “The Ap- 
plication of Silicone Resins to Insulation for Electrical 
Machinery” by J. DeKiep, L. R. Hill and G. L. Moses 
of the Westinghouse Electric Corporation. 

The best paper in the field of theory and research was 
judged to be “Determination of Transient Shaft 
Torques in Turbine Generators by Means of the Elec- 
trical-Mechanical Analogy”. by G. D. McCann, €. E. 
Warren and E. E. Criner of Westinghouse Electric 
Corporation. Honorable mention was awarded to “Op- 
timum Air Gap for Various Materials in Cores of Coils 
Subject to Superposed D-c,” by V. E. Logg of Bell Tele- 
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J. ELMER HOUSLEY 


President-elect, American Institute of Electrical Engineers 





phone Laboratories, Inc. 

Only one paper was considered worthy of note in the 
field of public relations and education. It was “Cultural 
Training of the Engineer” by A. Boyajian of the Gen- 
eral Electric Company. 

The best initial paper was “The Role of Frequency in 
Industrial Dielectric Heating” by G. W. Scott, Jr., of 
Armstrong Cork Co. Honorable mention was given to 
H. M. Elsey of Westinghouse for “Treatment of High- 
Altitude Brushes by Application of Metallic Halides.”’ 


PRESENTATION OF LAMME MEDAL 


The climax of the annual meeting was the presentation 
of the Lamme medal to David C. Prince, vice-president, 
General Electric Company. Dr. Prince is the 18th re- 
cipient of the Lamme medal which was made possible 
by a bequest of the late Benjamin G. Lamme, chief engi- 
neer of the Westinghouse Electric Corporation. The 
medal is awarded annually to a member of AIEE “who 
has shown meritorious achievement in the development 
of electrical apparatus or machinery.” 

The selection of Dr. Prince by the Lamme award 
committee is noteworthy not only because of the recog- 
nition given him for his brilliant work in the develop- 
ment of electrical apparatus, particularly switchgear, but 
even more important, for the inspiration and encourage- 
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TELLS INDEPENDENT INVESTIGATOR 
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“PHILLIPS SCREWS ended 
our former troubles with slotted screws”, Norton 
officials told the investigator from James O. Peck 
Co., industrial research authorities. His study of 
assembly methods at Norton Co., world renowned 
manufacturer of precision grinding machines, is 
one of a series being made in representative plants 
using Phillips Screws. . 
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“BURRS CAN'T BE TOLERATED in a good machine tool,” 
said a Norton engineer. “First, they reflect on 
workmanship and quality. Second, they'd threat- 
en injuries to operators by snagging waste used in 
wiping. When heads burred or broke, they had 
to be removed and replaced, wasting time. 


“DRIVER SKIDS WERE ALSO FREQUENT with slotted 
screws, because of the extra pressure, causing 
injuries to hands banged against adjacent parts. 


“WITH PHILLIPS SCREWS, we’ve ended burring, 
breaking, and driver skids. The driver stays in 
the recess, with any pressure. Starting in any 
position is easier, quicker — driving is faster.” 


GET THE COMPLETE REPORT. With other reports now 
ready on leading manufacturers’ savings with 
Phillips Screws, and more to come-—covering 
products of metal, plastics, wood—it affords a 
practical manual of modern assembly methods. 
Get these inside facts — worth good money — FREE 
to you—Fill out and mail the 
coupon TODAY! 
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_ PHILLIPS 2-~feca SCREWS 


Machine Screws « — Screws * Stove Bolts 


' Wood Screws « 


American Screw Co. 
Atlantic Screw Works 
Atlas Bolt & Screw Co. 
Central Serew Co. 
Chandler Products Corp. 
Continental Screw Co. 
Corbin Screw Div. of 
American Hdwe. Corp. 
The H. M. Harper Co. 
international Screw Co. 
Lamson & Sessions Co. 


Reading Screw Co. 


26 


Manufacturers Screw Products 
Milford Rivet and Machine Co, Shakeproof Inc. 
National Lock Co. 
National Screw & Mfg.Co. 
New England Serew Co. 
Parker-Kalon Corporation 


Bolt & Nut Co. 


Sterling Bolt Co. 





Pawtucket Screw Co. 
Pheoll Manufacturing Co. 


Russell Burdsall & Ward 


Scovill Manufacturing Co. 


Wolverine Bolt Company 
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“SCREW TIGHTNESS IS A 'MUST' in our machines, to eliminate vibra- 
tion. We have to set-’em-up to the limit, which means a heavy 
torque load on the screwhead. With slotted screws this meant burrs, 
breakage, or driver skids, but the Phillips head can take it.” 





The Southington Hardware Mfg. Co. 
The Steel Company of Canada, Ltd. 
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ment the award gives young research engineers. Dr. 
Prince is the antithesis of the dour, anti-social, recluse 
usually considered synonymous with “inventor.” In- 
stead, he symbolizes the modern age of invention where 
close cooperation between experimenters working in the 
same or allied fields makes possible the pooling of knowl- 
edge and special abilities. Such a combination places 
special emphasis on the ability of the engineer to work 
with others. Dr. Prince not only is able to work with 
others but, in addition, he is capable of inspiring them 
to greater effort. He radiates enthusiasm and confi- 
dence. In his acceptance speech, based on the inscrip- 
tion on the face of the Lamme medal, “The Engineer 
Views Hopefully the Hitherto Unattainable,” Dr. 
Prince’s enthusiasm carried his audience through the 
developments in electrical engineering out into the 
broader field of world peace and world cooperation made 
necessary by atomic power. 


RESPONSIBILITY OF THE INDIVIDUAL 


Mr. J. K. B. Hare, vice-president, Westinghouse 
Electric Corporation, in his Westinghouse centennial 
address shared Dr. Prince’s opinion that the engineer 
had an important role to fill in world affairs, particu- 
larly national. He invoked the spirit of George West- 
inghouse, symbolic of the period of free enterprise, and 
attempted to view the present situation through his eyes. 
The result was not too pleasant. 

Mr. Hare emphasized that a workable economic sys- 
tem must be based on individual responsibility, good- 
will, and leadership. There is an absolute minimum of 
each below which society cannot operate and, at pres- 
ent, we are very close to that minimum. Throughout 
the period of industrial development, individual respon- 
sibility has been reflected by steadily increasing earning 
power which, in the final analysis, is much more impor- 
tant than increased purchasing power. Increasing the 
earning power increases the advantages to mankind by 
pushing those people in the lower bracket upward, 
whereas increased purchasing power without increased 
earning power performs the leveling operation in the 
reverse direction. 

Goodwill, Mr. Hare stated, has been systematically 
destroyed by the government and the labor unions until 
today industry has been blackened to such an extent that 
the common people regard it as their enemy instead of 
benefactor. Because of this destruction of goodwill and 
villification, business leadership has dropped to a mini- 
mum. Leadership has shifted from industry to Wash- 
ington and the labor unions. Even though this shift has 
occurred, Mr. Hare feels that industry need not apolo- 
gize because industrial leaders, at their worst, advanced 
their own interest by producing more, increasing jobs, 
and increasing the earning power of the worker. On 
the other hand, political leadership at its worst throttles 
production and, with it, better living. Mr. Hare’s con- 
clusion is that economic stability and prosperity can be 
obtained only with individual liberty, not by means of 
a state-planned economy. 

Dr. Wickenden, in his address, “Professional Goals 
of Today,” made an effort to place the engineer in the 
economic picture and, in so doing, made a strong plea 
for individual control of industry. He emphasized the 
ever increasing importance of collaboration, both among 
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individual engineers and organizations representing the 
various phases of engineering. - This collaboration can 
be protective but, more important, it can produce con- 
structive measures. 

Civilization is a race between the depletion of natural 
wealth and the development of new ideas. The more 
depleted the natural resources, the more urgent becomes 
the need for rapid development. Because of this, the 
potentialities of nuclear developments will be much 
greater to England and the older European countries 
who are more worn out than America. However, scien- 
tific progress is essential and it becomes most rapid when 
it becomes cumulative. Then progress no longer waits 
on genius and individual effort but instead depends on 
organization with each specialist working at optimum 
efficiency. This, coupled with individual control of in- 
dustry, would produce a stable economy. 

Dr. Wickenden feels that the engineer has an impor- 
tant role to play in the reconciliation of labor and man- 
agement. To perform this function properly the engi- 
neer must_maintain his professional character so that he 
can act as an impartial liaison between the two. Such 
a reconciliation will be profitable to both management 
and labor. It will produce higher production and lower 
prices, thereby eliminating the cause of inflation. 

Most of the technical papers were pre-printed and 
were thus available to members and others. A few of 
the papers and discussions not pre-printed for various 
reasons are referred to briefly in paragraphs following. 


ELECTRONIC INSTRUMENTS 


The conference on electronic instruments, held Mon- 
day afternoon under the chairmanship of W. R. Clark 
of Leeds & Northrup Company, consisted of six papers 
which, when considered as a group, present an inte- 
grated picture of the problems and progress made in this 
field of electrical design. Even though the authors were 
not able to discuss all phases of their problems because 
of military expediency, each outlined their efforts to ob- 
tain faster-acting circuits, obtain greater sensitivity, re- 
duce the noise level limiting the sensitivity, eliminate or 
improve circuit components giving trouble. The amaz- 
ing feature of the conference is that all the experiment- 
ers started at approximately the same point, each went 
in a different direction in his research, and all arrived 
with workable equipment in time to help win the war. 
Even though this emphasizes how costly military devel- 
opment can be, it also emphasizes the ingenuity of the 
American engineer and that there always is more than 
one answer to any given problem. 

The papers presented at the conference were “Elec- 
tronically Operated Instruments for Industrial Measure- 
ments” by A. J. Hornfeck, Bailey Meter Co.; “D-c to 
A-c Conversion Systems” by W. P. Wills, the Brown 
Instrument Co.; “The Input Transformer Problem” by 
A. J. Williams, Jr., Leeds and Northrup Co.; “A New 
High Speed Recording Potentiometer’’ by V. L. Parse- 
gian, C. J. Tagliabue Co.; “Process Variables Made 
Available by Electronic Methods for Industrial Meas- 
urements” prepared by D. H. Fuller and presented by 
N. R. Stilwell, The Foxboro Co.; and “Sweep Balance 
Recorders” by G. Keinath and R. K. Hellmann, Great 
American Industries, Inc. 

Mr. Wills presented a review of patents from 1916 to 
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The maxim “a chain is only as strong as its 









weakest link” may be applied with equal truthfulness to any 


manufactured device. We, at SECO, realizing the correctness of this 















statement, expend every effort to insure that all component parts of 
POWERSTAT variable transformers are of the highest possible quality. The 


keynote is... purchase the best... process by the highest standards ... assemble in the most competent manner. . . inspect 





and inspect again each part, each operation, and the finished POWERSTAT. This is your assurance that a POWERSTAT is a supe- 


rior variable voltage transformer. 


and...in your own product 


Just as components assembled into final form constitute the POWERSTAT 
so do individual parts make up your own product. It can be only as good as 
the summation of these parts. Therefore; when the need arises for a variable 
transformer to be used as the variable a-c voltage source in apparatus of your 
manufacture — we invite you to— investigate POWERSTATS. You will find these 
controllers offer a durable, light weight, and easily mounted mechanical con- 
struction and such desirable electrical features as smooth control, excellent 
regulation, and high efficiency. POWERSTATS will go a long way toward pro- 


ducing a superior finished product for you. 
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the present time showing the myriad of methods em- 
ployed to convert minute direct to alternating currents 
and the paths followed to eliminate sliding contactors 
from the circuit. The purpose of the search was to 
produce a temperature-responsive instrument with ex- 
tremely high sensitivity and fast response. The net 
result was the development of a unique converter which 
appeared to have everything wrong with it. It used 
sliding contacts, dissimilar metals and a-c voltages to 
effect the conversion. Capable of an accuracy of ‘oo F, 
the converter has been in use for over 5 years and only 
11 of the 6000 units checked showed any trouble. This 
amazing service record was obtained even though the 
anticipated life was only 18 months. In other words, 
it was possible to build a d-c to a-c conversion system 
of extreme accuracy and fast response from the com- 
ponents considered basically unsatisfactory at the start 
of the project. 


A REDESIGNED GALVANOMETER 


A completely divergent but very interesting viewpoint 
was presented by Mr. Parsegian in his paper, “A New 
High Speed Recording Potentiometer.” He took ex- 
ception to the theory that the galvanometer is inherentl) 
a laboratory instrument, sensitive to vibration and shock, 
slow in response, and incapable of the extreme accuracy 
considered necessary in self-balancing, high-speed instru- 
ments. Mr. Parsegian was willing to admit that there 
were some war demands that required accuracies ot 
1499 F, but that the attempt to attain such accuracies 
in industrial control was pure folly. In fact, the errors 
picked up in the thermocouple leads themselves would 
make the extreme accuracy impossible. 

Mr. Parsegian’s approach was to make the galvanom 
eter no more of a problem than the other circuit com- 
ponents. By redesigning the galvanometer so that it 
is not susceptible to shock and vibration it was possible 
to have it perform as well in an airplane as on the 
laboratory wall. The inertia of the unit was reduced to 
14 oo that of a standard galvanometer, its weight reduced 
to less than % gram so that periods of the order of 4o 
second were obtainable. Also, the sensitivity was in- 
creased to 0.1 per cent. Therefore the development has 
placed in the hands of the designer a device with fast 
response and reasonable sensitivity capable of eliminat- 
ing the pick-up troubles which are present in the ac- 
cepted converter systems. 

D. H. Fuller and A. J. Williams described specitic 
details of electronic instruments. Mr. Fuller’s paper 
covered the application of the Foxboro Dynalog elec- 
tronic recorder to the Baldwin-Southwark strain gage 
to producé a sensitive instrument capable of detecting 
distortions as small as one-millionth inch. Such a com- 
bination produces an effective tool. for the industrial 
measurement of strain, thermal expansion, dead weight. 
fluid pressure, and in fact any force which can be made 
to produce a minute distortion proportional to its magni- 
tude. The paper emphasized that it is impossible merely 
to add electronic components to a mechanical instrument. 
Instead, the instrument must be so designed from its in- 
ception. Also that for satisfactory industrial operation 
the electronic circuit must be so simple that no special 
knowledge is needed to service it. To make this pos- 
sible, Foxboro employs the unit construction so that 
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sections can be removed and returned to the factory for 
servicing by those companies who do not have available 
properly trained electronic instrument repair men. 

Mr. Williams traced the development of the input 
transformer over the last two decades showing that, as 
the instrument sensitivity increases, the weaker can be 
the impressed signal on the input transformer, hence 
the more important becomes the noise level. The pur- 
pose of the input transformer is to isolate the unit from 
the signal generating source, step up the impressed volt- 
age and match the impedance of the instrument, looking 
into the primary of the transformer, with the impedance 
of the generating source. Since the numbers of primary 
and secondary turns are limited by the impedance-match- 
ing requirements, the core material was investigated and 
improved to provide better magnetic coupling between 
the primary and secondary turns, thereby increasing the 
voltage step-up without changing the number of turns. 

The advent of greater sensitivity increased the im- 
portance of the noise level so that the input transformer 
was designed to eliminate or reduce the effect of stray 
magnetic fields. The core type transformer with wind- 
ings on the two legs was used so that stray fields would 
produce equal and opposite voltages on the two legs, 
thereby nullifying each other. These, known as hum- 
bucking transformers, were superior to the shell type 
which has no hum-bucking characteristics. Magnetic 
shields also were introduced to reduce further the noise 
level of the transformer. As many as four shields sym- 
metrically arranged, made of alloy steel and insulated 
from each other, have been used to enclose the input 
transformer, thereby practically eliminating the effect 
of stray magnetic fields. 


HIGHER INDUSTRIAL VOLTAGES 


The progress report of the committee on industrial 
power applications, “Industrial Voltage Requirements, ’ 
presented by J. Grotzinger at the industrial power appli- 
cations conference Tuesday morning, is of interest to 
electrical machine designers because it represents an 
attempt to arrest the trend toward increased operating 
voltages on power systems. Originally the system volt- 
age was 110 volts and the nameplate voltage of a motor 
also was 110 volts. Recently the system voltage was 
increased to 120 volts so that new equipment was so 
designed. Fearing further agitation to increase the sys- 
tem voltage, the committee has made a study to establish 
limits on the power system voltage so that the designers 
of electrical equipment as well as the power men will 
have something tangible with which to work. 

Another innovation found at the Detroit convention 
which should prove very popular was announced in the 
protective devices conference on Thursday morning. 
Here an effort was made-to obtain papers of a general 
nature that would give the overall picture of relaying 
so that engineers not actively engaged in this field could 
appreciate the problems. “Philosophy of Relaying’ by 
E. W. Knapp and B. C. Hicks of The Shawinigan 
Water and Power Co., and “Simplicity in Protective 
Relaying” by L. F. Hunt of Southern California Edison 
Co., Ltd., aroused general interest and were so well re- 
ceived that the Institute should realize the desirability 
of such general papers to broaden the engineers’ know]- 
edge. 
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GUARDIAN 


in precision control of today's products you will usually find 
standard type Guardian Relays. Such recognition of standard 
type Guardian Relays by forward thinking design engineers is 
the result of forward planning by Guardian to produce basic 
design relays with the highest potential of variations. Thus, 
in many cases where “‘specials’”’ were formerly deemed neces- 
sary, variations of Guardian's standard type relays proved 
better qualified on performance—price—delivery. Guardian con- 
trols include a complete line of basic type relays—solenoids 
—magnetic contactors—switches. If a “special” unit or a 
complete control assembly is needed, Guardian's expert 
engineering is at your command. Write for bulletin No. T R-9. 
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Selected List of Scientific and Industrial 





Reports Now Released from Wartime Secrecy 


HIS new list of available reports on wartime tech- 
nical developments has been condensed from re- 
cent issues of the “Bibliography of Scientific and In- 
dustrial Reports” published weekly by the Office of the 
Publication Board, U. S. Department of Commerce. 
The condensed list as it appears herein is limited to such 
reports as apply to the electrical and related fields, and 
has been so compiled by the editors as to provide a 
source of quick reference to reports likely to be of inter- 
est to the readers of ELECTRICAL MANUFACTURING. 
Orders for the reports listed below are to be sent 
directly to the Department of Commerce, Office of the 
Publication Board, Washington 25, D. C. The orders 
should state the report number, and should indicate 
whether microfilm or photostat is desired® Check or 
money order should be made out to the order of the 
Treasurer of the United States. (The report numbers 
are prefixed by the letters “PB.”’) 


High frequency Magnetophon sound recorders. (FIAT Final 
Report 705.) PB 12659. 1946. 44 p. Price: Microfilm—50¢ ; 
Photostat—$3.00. 

This report gives details of the high frequency models of 
the German Magnetophon magnetic sound recorders. A de- 
tailed discussion of the recording system is given, with con- 
siderable research and design information pertaining to the 
mechanical systems, electrical circuits, recording processes, 
and the tape used for recording. Schematic and performance 
curves of some systems are included. (JZM.) The Magnetophon 
recorders were developed by the Reichsrundfunk Gesellschaft 
(German State Broadcasting Service) using plastic tape im- 
pregnated with microscepic particles of magnetic materials, and 
high frequency recording and erasing of the recordings, and 
found application in most of the broadcasting stations replacing 
to advantage other types of recordings. 


FATIGUE TEST MACHINES 


Vibrating tables, balancing and fatigue testing machines. 
(BIOS Final Report 11, Items 27, 31.) n.d. 8 p. PB 18899. 
Price: Microfilm—50¢; Photostat—$1.00. 

This is a report of a visit to Carl Schenck Machinefabrik, 
Darmstadt, Germany, to investigate the development, design 
and manufacture of vibrating tables, balancing machines, and 
fatigue testing machines. It was considered that the vibrating 
tables and balancing machines manufactured were of orthodox 
construction and design, and that there was little of interest to 
be learned from the development program. With reference 
to fatigue testing machines, a new design of a tension-com- 
pression machine operating on the resonant frequency of a 
helical spring, and a large machine of 400-ton capacity, capable 
of applying simultaneously two fluctuating loads at different 
frequencies, were found to be of interesting design. The report 
describes briefly the various products manufactured. 


Low frequency spark-over in air at low pressures. Harvard 
Univ. Radio Res. Lab. Tech. Memo 411-TM-47.) 1944. 22 p. 
PB 14116. Price: Microfilm—50¢; Photostat—$1.00. 

A report of experimental spark-over data for three types of 
gaps: sphere gap—one inch spheres, needle gap, and Corning 
glass bushings. Data were taken for various gap lengths and 
pressures. The temperature in all cases was between 20 and 
25 C. All tests were made at a frequency of 60 cycles. Spark- 
over voltage is influenced by frequency, but this effect is con- 
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sidered to be negligible at power supply frequencies. Report 
includes drawings of gaps and graphs of results. 


Techniques for still and ciné-photography of cathode-ray tube 
screen patterns. (Harvard University. Radio Research Labora- 
tory Report 39.) PB 13917. 1943. 14 p. Price: Microfilm— 
50¢; Photostat—$1.00. 

A study of the problems involved in cathode-ray tube screen 
photography was made with the object of determining what 
equipment and methods would be needed to make adequate still 
and moving pictures of all types of patterns encountered in 
radar system operation and in RCM work. Equipment has been 
obtained, and techniques selected which make it possible to 
record such patterns photographically as they appear on the 
indicators of all the radar systems installed at RRL, which 
comprise most of the principal indicator types in use. Sev- 
eral representative photographs from these test films are re- 
produced, along with relevant data. 


MOTOR CONTROL EQUIPMENT 


Standardization of electric motor control equipment. PB 15389. 
U. S. War Department. Engineer Board. (Report 898.) 1944. 
42 p. Price: Microfilm—50¢; Photostat—$3.00. 

The purpose of the study and tests covered by this report 
is to determine the most suitable types of starting equipment 
for induction motors powered by generator sets. The report 
also includes methods for determining the relationship between 
generator sets and the sizes of induction motors which may 
be started under various conditions. Normal voltage, normal 
frequency starting, and load characteristics of representative 
induction motors, together with the performance characteristics 
of generator sets, are included .as a basis for determining the 
factors which limit the utilization of induction motors on cir- 
cuits powered by generator sets. A method was derived 
whereby the basic data resulting from load tests conducted 
on two sample generator sets are extrapolated to cover sets 
of various capacities. Curves and tables were prepared for use 
in connection with calculations to determine the maximum size 
of 60-cycle, single-phase and three-phase induction motors 
which can be started directly on circuits powered by generators 
of various capacities without exceeding voltage dips of 25 
per cent, 40 per cent and 50 per cent. Line starters, auto start- 
ers, resistor and reactor starters, and starters which reconnect 
motors windings, are described and their advantages and dis- 
advantages for military applications are discussed. Tables are 
provided which facilitate the selection of suitable motor starters 
to meet various starting requirements of induction motors in 
the field. 


United States Navy synchros. U. S. Navy Department. 
Bureau of Ordnance and Bureau of Ships. (Ordnance Pamphlet 
1303.) PB 15987. 1944. 165 p. Price: Microfilm—$2.00; Pho- 
tostat—$11.00. 

A general description of various types of synchros used in 
the Navy. Technique of operation and elementary theory are 
presented, with many illustrations. This manual was pre- 
pared by R. C. A. Service Company, Inc., edited by K. A. 


Simons. 


Thermal expansion of plastics. (AAF Expt. Eng. Sect. 
EXP-M-56-4020.) PB 16284. Sept., 1942. 14 p. Price: Micro- 
film—50¢; Photostat—$1.00. 

Various types of plastics and plastic impregnated materials 
were tested for thermal expansion by means of the Lutz 
Dilatometer. The method of measurement, description of ap- 
paratus, calibration procedure and test procedure are given in 
appendix 1. Data for more than 50 samples were obtained 
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VENTILATORS 


‘Ts difference between adaptability and engineered 
adaptability may add definite performance and cost 
advantages to your product. Consult with our engineers 
NOW if you plan to use production-run quantities of 
small motors (1/500 to 1/15 H.P.) in your 1947 prod- 
ucts. A skilled experienced factory engineer will meet 
with your engineers in your own plant. He’ll make a 
thorough study of your product design and probably 
recommend a motor of standard type. But, he’ll engineer 
the physical and electrical characteristics of the motor— 
varying them to adapt the motor specifically to your 
product. Write today, describing briefly your product 
design plans. 


F. A. SMITH MANUFACTURING CO., INC. 
239 DAVIS STREET ROCHESTER 2, N. Y. 
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over 3 temperature ranges: 25 C to 0; 0 C to 50 C; and 
50 C to 70 C. Mean thermal expansion coefficients for the 
range—25 C to 70 C are given in appendix 2. The operation 
of the apparatus used is explained and a photograph illustrates it. 


Principles for the design of small power transformers. (Har- 
vard Univ. Radio Res. Lab. Report 411-78.) Jan., 1944. 21 p. 
PB 14152. Price: Microfilm—50¢; Photostat—$1.00. 

This report lays down general principles for the design of 
small transformers of the type used in radio equipment and 
working at frequencies in the range 100 to 3000 cycles. It 
is shown that for minimum total power loss, the copper loss 
should be approximately equal to the iron loss. Equations are 
set up making use of this principle and involving other factors. 
Relative transformer dimensions for minimum percentage 
power loss and minimum weight respectively, are determined. 
A certain lamination shape is selected as being optimum, and, 
for this lamination shape, there are given graphs relating out- 
put volt-ampheres to circular mils per ampere, flux density, 
and lamination width. A graph is given relating output volt- 
amperes per pound of transformer to design frequency. 


Selenium rectifier development in Germany. (JIOA Re- 
port 56.) Dec., 1945. PB 21981. 47 p. Price: Microfilm—50¢ ; 
Photostat—$4.00. 

This report reviews American investigations of selenium 
rectifier development in Germany and presents a German re- 
port and additional previously unpublished information on 
this subject. A number of published reports are cited and 
the location of pertinent but unpublished reports is given. 
The report contains information obtained through interview, 
on selenium rectifier manufacturing processes at SAF and 
AEG in Germany. A translation of a report by R. Brill and H. 
Krebs on X-ray structure-analysis of selenium rectifiers is 
appended but lacks a page of the text, and the drawings which 
accompanied the original report. Also appended are two 
graphs, and a photostat of an untranslated short report by 
3rill and Krebs containing three drawings. 


FUNGUS RESISTANCE OF PLASTICS 


Method for determining the relative fungus resistance of 
plastic materials. (Tropical Deterioration Administrative Com- 
mittee Report 34.) 1945. 11 p. Price: Microfilm—50¢; Pho- 
tostat—$1.00. PB 11984. 

The purpose of the testing method described 1s to determine 
the degree of resistance of fungus growth possessed by fin- 
ished plastic materials, which may or may not contain fungi- 
cides. The method is designed especially as an acceptance test 
when plastics are to be used in electrical, photographic, and 
optical equipment. There are discussions in the use of pure 
cultures versus mixed cultures of fungi, and the use of wet- 
ting agents in these tests. 


Acceptance method of testing fungus resistance of hook-up 
wires. (Tropical Deterioration Administrative Committee Re- 
port 32.) n.d. 14 p. Price: Microfilm—50¢; Photostat—$1.00. 
PB 12010. 

The materials used in the tests described herein were various 
types of hook-up wires coated with lacquers or varnishes con- 
taining fungicides. The method outlined is to be looked upon 
primarily as an acceptance test for fungus resistance and not 
as a method for evaluating fungicides as such or as a substitute 
for service exposure. There are comments and discussion on 
various phases of the method, and photographs showing various 
degrees of fungus growths. 





Abstracts of technical data in the field of synthetic rubber 
seized by the Alien Property Custodian. (War Production 
Board. Office of Assistant Rubber Director for Research and 
Development of Synthetics. General Report 2.) PB 9675. 

- 1943. 30 p. Price: Microfilm—50¢; Photostat—$2.00. 

This report of the Polymer Research Branch summarizes 

technical data developed by enemy nationals, or citizens of 


“enemy occupied territory, or individuals and organizations 


acting as front for enemy interests. 
The status of synthetic rubber research and polymer evalua- 


tion. (FIAT Final Report 618.) PB 11193. 1945. 47 p. Price: 
Microfilm—50¢; Photostat—$4.00. 
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The report covers a survey of recent research studies in 
synthetic rubber in Germany and reflects the opinions of 
German scientists looking toward improvement of synthetic 
rubbers. This material is the result of interviews with repre- 
sentatives of the I. G. Farbenindustrie at Ludwigshaven, Huls 
and Leverkusen, and of the Continental Gummi Werke at 
Hannover. 


Review of the German patent literature relating to synthetic 
rubber. (War Production Board. Office of Assistant Rubber 
Director for Research and Development of Synthetics. General 
Report 3.) PB 9676. 1943. 39 p. Price: Microfilm—50¢:; 
Photostat—$3.00. 

This report of the Polymer Research Branch surveys what is 
hoped to be the complete German patent art on diolefin poly- 
mers and copolymers of rubber-like properties. 


GOLD-COPPER ALLOY 


A gold-copper alloy solder. (OSRD Div. of Radio Coordina- 
tion Report 931-13.) PB 15151. May 19, 1944. 6 p. Price: 
Microfilm—50¢; Photostat—$1.00. 

An alloy of 37% per cent gold and 62% per cent copper is 
described which has been found useful in vacuum tube con- 
struction. This solder has a melting point intermediate between 
copper and the silver-copper eutectic. It is also valuable for 
soldering Fernico to copper and for diffusion seals of copper 
to copper. Figures listed in the text are not appended to this 
report. 


Bibliography on statistical quality control. (Carnegie Insti- 
tute of Technology. Quality Control Reports 11.) PB 17520. 
Sept., 1945. 48 p. Limited free distribution; thereafter, micro- 
film—50¢; photostat—$1.00. 

This bibliography is divided into three sections: Part I 
lists titles taken from periodicals and journals, Part II, tech- 
nical and industrial publications, and Part III, material pub- 
lished in book form. 


Notes on photometry, colorimetry and an explanation of the 
centibel scale. (MIT Radiation Lab. Report 804.) Dec., 1945. 
PB 15303. 237 p. Price: Microfilm—$2.50; Photostat—$16.00. 


German hot shot gooseneck method of manufacturing die 
castings. Dec., 1945. 19 p. Price: Microfilm—50¢; Photostat— 
$2.00. PB 12612. 

Captured German wire and radio communication equipment 
exhibited some rather remarkable aluminum and magnesium 
die castings which were used as the chassis and framework of 
this equipment. The castings were remarkable not only from 
the point of view of size and intricacy, but also from their 
freedom from blow holes and surface defects. The author 
and two other Americans inspected the Mahler Werke GmbH 
of Fellbach, near Stuttgart, manufacturers of these castings, 
in July, 1945. This report presents some of the general details 
of the die casting machine and of the hot shot gooseneck method 
of making die castings as used by this firm. Fifteen photographs 
of the equipment, dies, and castings are included. 


PRECISION CASTING METHODS 


Development and extension of precision casting methods for 
production of miscellaneous war materiel items (OD-144). Final 
Report, Part II, Dec., 1944. (OSRD Report 4656.) PB 18485. 
Jan., 1945. 36 p. Price: Microfilm—5S0¢; Photostat—$3.00. 

This report is concerned primarily with the more practical 
and productive phases of the precision casting method as they 
were being carried out in plants and laboratories into which 
the process had been introduced. Brief reports from these plants 
and laboratories are included. Diagrams, and photographs of 
patterns and precision casts are included. The appendix con- 
sists of an article entitled “An Investment Material for Pre- 
cision Casting of High Fusing Metals” prepared by the Ransom 
& Randolph Company of Toledo, Ohio. 


Copper and the steel castings—an alloy for postwar con- 
sideration. PB 13748. 1942. 46 p. Price: Microfilm—50¢; 
Photostat—$4.00. 

An increase in yield strength to tensile strength ratio makes 

(Continued on page 194) 
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“AUTO” KIT 
~— with interchangeable parts 


a. 
S 






f 
I 


Every one’s a beauty in appearance . . . and saves time and trouble. 
“ e” HIT » aie : 
Hom The handle of each Kit is filled with useful tools . . . ones that are 


with interchangeable parts needed constantly. 
—s Three of these Kits come in two sizes, for a greater range of tools. 


Ny \ They are: the “Socket Screw” Kits, with a variety of hex, Phillips 
- XN and flat screw driver bits to fit most all screws; the “Socket Wrench” 


Kits containing 6 and 12 point hex sockets with openings from 1/4,” | 
+e pockets, car owners will want in the glove compartments . . . hav- 





up to 3/4”; the “Auto” Kits . . . that mechanics will keep in their 


ing a choice assortment of Phillips, and flat screw driver bits, a 


“SOCKET SCREW” KIT 


tapered reamer and several clutch head bits. The “Home” Kit, in 
with interchangeable bits 


one size only, is the smallest of the lot . . . only 414” long .. . 
with 7 important tools in the handle: Phillips and flat screw driver 


YY \ bits, a tapered reamer, a gimlet and a bottle opener. The seven kits 
\ hold a total of 50 tools. 


& The Kits are made according to strict “Standard” 


“SOCKET WRENCH” KIT 


with interchangeable sockets 





specifications. All but the “Home” Kit have swivel 
bit-chucks for better leverage. Handles are of du- 
rable Celanese* plastic; tools of high-grade alloy 
steel. Write for our 8-page booklet that fully de- 


scribes these dandy compact Kits. 
These Kits make grand holiday gifts or prizes. 
Obtainable at Suppliers throughout the country. If your 


Supplier does not carry them, send his name to us, along 
Malded with yours, and you will be taken care of promptly. 
Celanese® 
Plastic Handles OVER 43 YEARS IN BUSINESS 


*Reg. U. S. Pat. Off. Kits: Patents Pending 
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MIDGET-TYPE SOLENOID 


Space-saving, midget-type solenoid has been designed for 
applications in equipment where long service and dependable 
performance are essential. Strength and rigidity are pro- 
vided by extra heavy feet and side plates made integral with 
the solenoid. Coils have been specially treated to resist et- 
fects of oils or coolants. Phosphor bronze plunger guides 
are used to improve bearing surfaces. Solenoid exerts suffi- 
cient force for actuating pilot valves and other control de- 





vices. Typical performance shows a pull of 4 to 7 lb by the 
plunger when it is extended between % in. and 1% in. 
When plunger is seated, the hold-in pull is between 13 and 
15 lb. At 110 volts, inrush current is approximately 5 amp; 
holding current is 34 amp. Solenoid is available in various 
push or pull types from 110-volt to 440-volt ratings, for a-c 
or d-c operation. John S. Barnes Corp., 301 South Water 
St., Rockford, Ill. 


MINIATURE ALL-PURPOSE SWITCH 


Very small Micro Switch (V3-1) has been designed for 
use as precision control switch, limit switch, or safety 
switch, particularly where space limitations are important 
considerations. Overall dimensions are 1% in. x % in. 





x ge in. Net weight is 0.017 lb. Snap-action switching 
element is a special one-piece beryllium copper spring with 
fine silver contacts. Switch case and insulated plunger 
are made of lightweight, durable plastic. Terminals are 
heavy gage brass with No. 4 terminal screws and lock- 
washers. f 
Switch calls for operating force of 6 to 14 oz. Release 
force is 4 oz. minimum. Pretravel is *4 in. maximum. 
Overtravel is %2 in. minimum. Movement differential is 
0.006 to 0.016 in. Rating (inductive and heater loads) 110 
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volts, a-c, 10 amp; 220 volts, a-c, 5 amp; frequencies 60 to 
400 cycles. D-c rating is 28.5 volts, 10 amp, inductive load. 
Auxiliary actuators are available, making it possible to op- 
erate the switch by cams, slides, or other mechanical motions 
not coaxial with motion of switch plunger. Micro Switch 
Division, of First Industrial Corp., Freeport, Ill. 


UNIT-COOLED D-C MOTOR 


Unit-cooled, totally enclosed d-c motor for use under 
severe atmospheric conditions features a dual ventilating 
system. This system incorporates a compact unit cooler 
with two sets of air passages at right angles. <A _ built-in 
fan on the armature forces air through the motor and one 
set of passages to form a completely enclosed ventilating 
system. External air, maintained at a constant rate of 
flow by an auxiliary motor and fan, traverses the other set 
of passages and serves to absorb heat from the enclosed 
system. The entire dual ventilating arrangement provides 
a totally enclosed system without external ducts, piping 
or other devices. A thermostatic relay in the airstream of 
the enclosed system protects the main motor from effects 
of failure of auxiliary motor power supply or accidental re- 
striction of air intake. 

The motor is available in 15 to 200-hp ratings at standard 





speeds or voltages. Either ball- or sleeve-type bearings 
are used depending on type of application. Motor is de- 
signed to provide for easy access to vital parts for inspection 
and maintenance. Constant speed types are available with 
shunt, stabilized shunt or compound windings. Adjustable 
speed types are shunt or stabilized shunt wound. Cut away 
view shows portion of unit cooler and fan motor. General 
Electric Co., Apparatus Dept., Schenectady 5, N. Y. 


FELT BASE-COVERING MATERIAL 


A microporous sheet material, developed from felt, is 
described as providing unusual non-skid and surface-grip- 
ping characteristics, particularly against lateral stress or 
thrust. Applications of this product (trademarked Feltan) 
include base-covering material for electrical appliances, 
precision instruments, lamps, etc., and as non-skid vibration 
mountings for machines of various description. The ma- 
terial can be cemented with rubber, glue or synthetic base 
adhesives. Loaded to 1 psi, a lateral force of the order of 
6 lb is said to be required to move a Feltan-surfaced product 
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ECONOMICALLY 


POSTFORMING adds a new dimension to the 
fabrication of laminated plastics. This im- 
portant advance proved its value for many 
vital war applications. Now, it enables the 
laminated plastics industry to meet on fav- 
orable terms the forming costs of other 
materials—creates a wealth of new oppor- 
tunities for the commercial application of 
laminates. 

Postforming capitalizes on the latest 
thermoelasticity of laminated plastics—con- 
verts flat sheets of high- and low-pressure 
laminates into a vast variety of shapes with 
simple or compound curves. After heat- 
softening, the thermosetting stock is cold- 
formed in wooden, plywood, densified wood, 
or metal dies or jigs. It can then be readily 
drilled, sawed, punched, and machined. 
Finished products are lightweight, dimen- 
sionally stable, and have high impact and 
tensile strengths. 

The exceptional electrical and mechan- 
ical properties of plastic laminates — their 
low initial and low postforming costs — offer 
designers and manufacturers vast scope 
for product improvement and production 
economy. Write Department 53 for further 
information on this new postforming tech- 
nique. And ask, too, for our comprehensive 
booklet C-1,“Bakelite Laminating Plastics.” 


BAKELITE@ PLASTICS 


BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation 3’ East 42Np St., New YorK 17, N. Y. 


AUGUST 1946 


153 






































Wy? The range of properties and finishes 


available in Thomas cold rolled strip provides many 
functional and decorative qualities for products in 
most all industries. As an example, in the automo- 
tive field you will find ThomaStrip in tubing, elec- 
trical instruments, trim, bearings, and many other 
parts. The use is so extensive that regardless of 
the make car you drive you can be certain it con- 
tains ThomaStrip in one or many places. Use 
Thomas experience in planning your new product 
... Wwe will gladly share our experience with you. 


on. ThomaStrip is available in electro- 


coated zinc, copper, nickel and brass... hotdipped tin 
and solder... lacquer coated in colors... uncoated 
precision strip, carbon and alloy specialties. 


THE THOMAS STEEL COMPANY - WARREN, OHIO 








across plate glass, waxed wood, or polished steel. 

The material is made by specially developed methods of 
saturation and by subsequent chemical and mechanical pro- 
cessing. Permeability and porosity are closely controlled. 
The nature of the Impregnant used determines the physical 
and chemical properties and may be varied to meet require- 
ments. 

Available types include synthetic rubber modifications, 
and a split leather-like material. Both are made in cut parts 
or in continuous lengths up to 20 yd, 36 in. wide. Thick- 
nesses range from %2 in. to % in. Several standard colors 
are available. American Felt Co., Glenville, Conn. 


FLUORESCENT LAMP NOISE FILTERS 


Radio interference filters for multitube fluorescent lamps 
(designated Elim-O-Stats) are available in three types to 
cover a wide range of applications. Only one filter is re- 
quired per fixture. Type EF-100 functions over a radio 











spectrum from 150 kc to 150 mc. It is particularly adaptable 
for fluorescent fixtures designed for locations where sensi- 
tive radio receivers are used or station signal strengths are 
weak. Ratings: 125 volts a-c; maximum current 2.7 amp; 
will handle six 40-watt tubes. Metal housing is provided. 

Type EF-101 is electrically a delta-capacitive network 
about 90 per cent effective as EF-100. It features small 
size and economy in cost and is adaptable for the majority 
of applications. Rating: 125 volts a-c or d-c. Type EF-102 
is electrically the same as EF-101 but is made with cylin- 
drical container with a tangential mounting bracket. This 
type is particularly suitable for home lighting fixtures, in- 
cluding the circular type of tubes. Solar Manufacturing 
Corp., 285 Madison Ave., New York 17. 


ALL-PURPOSE THERMOSTAT 


Snap-action, all-purpose thermostat control (trademarked 
Therm-O-Disc) finds application in such electrical equip- 
ment as unit heaters, food warmers, clothes dryers, fire 





alarms, etc. It is available in any required temperature 
setting within a working range of 0 to 270F. Adjustable 
temperature range and remote control features can be pro- 
vided on specified applications. Temperature differentials 
down to 5F can be obtained; this can be decreased, if neces- 
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Made to SELL... with 









The 
Nickel-Chromium 





Resistor Wire 
That First Made 
Electrical Heating 

Practical! 








High electrical resistance plus a remarkable resistance to 
oxidation! These two basic requirements of a good, long-lasting heating 
element were first found in CHROMEL forty years ago. Proof that 
CHROMEL still possesses these characteristics to the highest known 
degree is thé fact that, despite endless research, no basic changes or 
improvements have been made in CHROMEL’S original famous formula. 


Remember these facts when you specify heating element wire for your . MLE OTe CULE 
irons, ranges or other appliances using electrical heat. For, when they’re WIRE 
made with CHROMEL, they’re made to SELL . . . and stay sold! Our 
Catalog-M is full of useful technical information on CHROMEL and its 
use. Want a copy? , 
| 
| 


HOSKINS MANUFACTURING COMPANY - DETROIT 8, MICHIGAN 
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...18s THIS your 


cleaning problem? 





Cleaning 
Non-Conductors 
Before Metallizing 


Specialized Oakite surface-preparation materials 
can help you meet one of the most difficult tasks 
in metallizing fibrous or resinous materials .. . 
the application of the “metallic” film before plating. 


Because this conducting film permits flow of the 
plating current, it must adhere to the plastic sur- 
face tenaciously, uniformly, smoothly. Oakite alka- 
line-type cleaners provide the necessary “no water 
break” surface . . . assure a continuously adherent 
conducting film. Whatever the metal plate or the 
plastic, let your nearby Oakite Technical Service 
Representative suggest the correct Oakite surface- 
conditioner. His counsel and in-shop service are 
FREE for the asking. Call him NOW! 


CAKIVE PRODUCTS, INC., 18H Thames St., NEW YORK 6, N. Y. 
Technical Service Representatives Conveniently Located in All Principal 
Cities of the United States and Canada 


OAKITES “CLEANING 


MATERIALS - METHODS - SERVICE -FOR EVERY CLEANING REQUIREMEN| 








Balls being 
ejected from 
normalizing 

furnaces during 

process of heat 
treating. 

Industry continually seeks to perfect the 

performance of its products. That means that all parts must be 

brought up to higher and higher standards. It is especially impor- 
tant that the balls on which the bearings of industry run shall be of 
the highest standard of perfection. Strom Balls, in their unbeliev- 
ably high qualities of finish, sphericity and precision—developed 
through exclusive concentration on making fine balls for 25 years— 
hold first place in American industry. Strom Steel Ball Co., 1850 
So. 54th Ave., Cicero 50, Mt. 


Strotl BALLS ~ Serve sir 


orgest Independent and Exclusive Metal Ball Manufacturer 

















sary, by a built-in anticipator. 

Ratings: 10 amp, 110 volt, a-c, and 24 volts, d-c, on any 
differential and temperature setting within stated working 
range. Contacts are normally open or normally closed, o1 
SPDT. With a temperature differential of 10F or higher, 
ratings are 15 amp, 115 volts a-c and 24 volts, d-c on nor- 
mally open or normally closed contacts. Mansfield Electric 
Controls Co., 89 W. Luther Place, Mansfield, Ohio. 


LOW-LOSS TELEVISION LEAD-IN WIRE 
Polyethylene-insulated, twin-conductor FM and television 
lead-in transmission wire features a high degree of flexi- 
bility and is available with characteristic impedance of 100, 
200, or 300 ohm. The small-size, lightweight 100-ohm wire 





is particularly adaptable for home receivers; the 200-ohm 
line is indicated for special type of transmitting and receiv- 
ing equipment; it is the largest line of the group and has 
been designed for high voltage operation. The 300-ohm line 
has been standardized by RMA for television applications as 
a twin-conductor transmission line over broadband oper- 
ation. The entire group is characterized by the inherent 
advantages of polyethylene insulation—high dielectric 
strength and high resistance to water, alkalis, sun, etc. 
Eiliptical cross-section provides protection from effects oi 
twisting and abrasion. Federal Telephone and Radio Corp., 
Newark 1, N. J. 


FEED-THROUGH CAPACITORS 
Hermetically sealed feed-through capacitors are designed 
for communications equipment for by-pass, coupling, and 
filtering purposes. They also find applications as filters for 
high-frequency noise signals on many types of electrical 
appliances and apparatus. The capacitors are designed 
so that the current feeds through with very low inductance, 





impedance and resistance. They also have a very low power 
factor and are described as being unaffected by temperatures 
up to 85C. 

The metal containers are provided with universal side 
mounting brackets with fully swedged foil ends. Ratings: 
600 volts, d-c, 15 amp; 330 volts, a-c, 15 amp. Capacities 
range from 0.01 mf-to 0.5 mf. Other ratings are available 
to fit specified circuits. Cornell-Dubilier Electric Corp., 
South Plainfield, N. J. 


SILICONE RESIN FOR WHITE FINISHES 


Recently announced thermosetting silicone resin (DC804) 
is used for formulating heat- and moisture-resistant finishes 
with a hard, mar-resistant surface. It is resistant to tem- 





ELECTRICAL MANUFACTURING 











A New CLARE Stepping Switch 


for Your Most Exacting 
Control Demands 


® Here’s a new Clare Spring-Driven 
Stepping Switch that will select any 
channel or circuit path out of twenty 

..or forty. It will give automatic 
control of a series of operations... 
provide an accurate counter with 
initiation of impulses supplied by 
the objects to be counted. Combined 
with one or more switches as coun- 
ters, it is a dependable totalizing 
switch. 


Like all Clare Relays and electrical 
control apparatus, this Clare Spring- 
Driven Stepping Switch is built for 
the tough job... for applications 
that must have dependable, precise 
performance. 


If your requirements are top notch 
... if just an ordinary relay or step- 
ping switch won’t do ... Clare sales 
engineers are located in principal 
cities to show you how Clare prod- 
ucts can provide just the perform- 
ance you must have. 


Ability of Clare products to meet 


your most exacting control demands 
stems from Clare’s up-to-the-minute 
engineering, careful selection of 
highest quality materials and man- 
ufacture that adheres closely to pre- 
cise standards. 


That is why users of Clare ‘‘Custom- 
Built’? Relays represent the top 
names in American industry ... con- 
cerns who stake their good name on 
Clare performance. 


Join the thousands of designers who 
have learned to count on Clare Re- 
lays and Clare ‘‘custom-building.”’ 
Contact your nearest Clare sales 
engineer for information and ad- 
vice. He is listed in your telephone 
book. Let us send .you the new 
Clare Engineering Data Book, 
packed with information you can 
use. Address: C. P. Clare & Co., 4719 
West Sunnyside Avenue, Chicago 
30, Illinois. Cable address: CLARE- 
LAY. In Canada: Line Materials 
Ltd., Toronto 13. 


CLARE RELAYS 


“Custom-Built” Multiple Contact Relays for Electrical 


and Industrial Use 


















SPECIFICATIONS 


OPERATION 


Automatic, or remote-controlled. 


WIPERS 


One to eight, traversing individual contact 
levels. 


INTERRUPTER SPRINGS 


Usually Form 1B, to open operating current 
at the end of each step. As many as eight 
contact springs may be provided. Con- 
tacts: single. 


OPERATE SPEED 


Remote-controlled operation— 30 steps per 
second maximum; Self cycling operation— 
60 steps per second average. 


FINISH 


Framework and armature—cadmium; Bank 
contacts and wipers—phosphor bronze. 


SIZE 
Overcll length —5 5/16"; width — 2"; 
heich --4 3/16". 
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ESICO 
SPOT SOLDERING 


MACHINE Dependability is only one 


of the many outstanding 
qualities enjoyed by all 
ESICO products for al- 
most 20 years. Efficient 
and economical operation 
are assured with these 
fine tools. For better per- 
formance, get ESICO 
Soldering Equipment! 





Write Today 
for Complete 
Information on 
the Esico Line 


A real time-saver Treadle-oper- 
ated. Automatically advances iron 
and solder, leaves operator's hands 
free for work. 
ESICO 
SOLDERING IRON 
CONTROLS 





Positive TIP control prevents over- 
heating—tip cannot fall below sol 
dering temperature. The only prac 
tical method of controlling heat in 
the tip—an exclusive ESICO fea- 
ture! 


wees. U.S. 







Pat. Of. 


ELECTRIC SOLDERING IRON CO. Inc. 
2846 West Elm Street, Deep River, Conn. 






ALLOY BRAZING RINGS 


EASY-FLO, SIL-FOS, COPPER, PHOS COPPER, SOFT SOLDER 
and ALUMINUM brazing rings and other shapes made to meet 
your particular requirements. Also springs, Washers, stampings 
and special shapes. Preplaced brazing rings speed production, 
assures uniform distribution of alloy throughout the joint, con- 
trols alloy consumption, makes possible a definite non-variable 
cost per joint. Time and cost of operation can be predeter- 
mined. We make speedy delivery and quote interesting prices. 
Tell us your requirements, stating shape, size and quantity. 
Send sample parts to be joined if practical. 


CHARLES W. KRIEG COMPANY 
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peratures of 500F and upward and is specially indicated for 
making white finishes with properties between those of cer- 
amic coatings and ordinary organic coatings. These finishes 
are featured by high resistance to moisture, oxidation, ultra- 
violet radiation and do not yellow with age. 

Resin DC 804 is compatible with previously announced 
silicone resin DC 802 and the two may be blended to formu- 
late a wide range of finishes with almost any degree of 
hardness and flexibility desired. Dow Corning Corp., Mid- 
land, Mich. 


‘TELEVISION RECTIFIER TUBE 
Compact, small-bulb, high-voltage rectifier tube (Type 
1Z2) for television applications is featured by a low cur- 
rent capacity. Low cathode heating power and low dielec- 
tric losses make this tube adaptable for use in rectifiers 
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operating from a radio frequency supply. Two tubes in a 
voltage doubler will provide 20,000 volts at 2 ma, d-.c © 

Maximum ratings are: Peak inverse voltage—20,000 
volts; average plate current—2 ma; peak plate current—10 
ma. Characteristics include: Filament voltage—1.5 volts; 
filament current—0.29 amps; min. resistance in series with 
plate—20,000 ohms ; anode to filament capacitance—0.6 mmf. 
Tube can be used in any. mounting position. Chatham Elec- 
tronics, 475 Washington St., Newark 2, .N. J. 


VARIABLE INDUCTOR 


Variable inductor for applications in amplifiers and filters 
is available in inductance values from 10 mh to 10 h. An 
adjustment screw in one side of the housing is used to vary 
the inductance. A 1-henry inductor, for example, has a 
range from 0.2 h to 0.8 h at 1000 cycles with 1 volt applied. 








The “Q” range is from 5 to 15 at same frequency and volt- 
age. Inductor comes in a sealed housing and measures 1% 
in. x 1%6 in. x 146 in. United Transformer Corp., 150 Var- 
ick St., New York 13. 


COMPACT HYDRAULIC POWER UNIT 


Solenoid-actuated hydraulic power unit shown here (Ex- 
Cell-O style 20) is a compact, automatically controlled unit 
for rotating and feeding cutting tools, and may also be em- 
ployed as a prime mover for other equipment. The auto- 
matic cycle is adaptable for applications in machines where 
repeated thrust movements are required. [llustration-shows 
the unit with cover removed and the basic components— 
electrical elements, hydraulic control valve, adjustable feed 
orifices, and filler pipe for hydraulic oil. Unit can be con- 
trolled from remote ‘electric pushbutton station, or from a 
limit switch. With suitable electrical circuits, two or more 
units can be built into a machine to operate simultaneously, 
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These are the qualities of your new product that will be’ 
importantly influenced by the motor you use. Our 31 years’ 
experience designing and building small motors is available 
to your engineering department to help obtain them. 


THE LAMB ELECTRIC COMPANY ® KENT, OHIO 
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for DESIGN and PRODUCTION ENGINEERS 


With Milford Fastening Equipment, rivets and rivet-setting machines, 
heavily oversold temporarily, it is foresighted to plan assembly opera- 
tions while future products are still on the drawing board. Milford will 
gladly work with you along this line. 





| MAGNETIC WINDINGS CO. 
EASTON, PENNA. 


Two small end rivets were depended on to hold permanently 
together a set of metal plates. Setting these rivets by hand 
was slow and tedious; delayed a vitally needed part. 

But since the rivets were standard-sized, they could be 
set immediately by a standard machine. The change-over 
was easy; the dramatic production increase inevitable. 

To users of Milford Fastening Equipment this is not 
news. Ever since Milford rivets and rivet-setting machines 
first fastened metal, wood, fabric or plastic parts together, 
they have been smashing assembly bottlenecks, often with 
even greater savings in time and labor costs. Catalog on 
request. 

PLEASE NOTE: Until material becomes regularly avail- 
able to fill back orders, immediate deliveries are not always 
possible. 


THE MILFORD RIVET & MACHINE CO. 
871 Br dgeport Pas. 1014 West River St 
MILFORD, CONN ELYRIA, OHIO 


inquiries may also be addressed to our subsidiary: 
THE PENN RIVET & MACHINE CO., PHILADELPHIA 33, PENNA. 
Designers end Manufacturers of: SPECIAL COLD-HEADED PARTS; SPLIT, 


SEMI-TUBULAR AND DEEP-DRILLED RIVETS; RIVET-SETTING MACHINES; 
SPECIAL MACHINE SCREWS AND SCREW MACHINE PARTS. 
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in sequence or in any desired cycle. Units can be mounted 
in any position. 

Spindle is dtiven through a V-belt. From the spindle 
drive shaft another V-belt drives the hydraulic pump. 
Change in spindle speeds are effected by changing motor 
pulley or using a different speed drive motor.. Adjustable 


orifices provide wide range of available feeds to meet oper- 





ational requirements. Spindle speed is 1600 to 4000 rpm or 
4000 to 10,000 rpm. Range of feeds: first feed, 4 to 180 imp; 
second feed, 4 to 80 imp. Motor speed, 1740 rpm or 3480 
rpm. Motor horsepower, maximum—2. Net weight, with- 
out motor, drive equipment or oil, approximately 76 |b. 
Overall length: 10% in. Ex-Cell-O Corp., 1200 Oakman 
Blvd., Detroit 6. 


ADJUSTABLE-SPEED A-C MOTOR 

The adjustable-speed, single-phase a-c motor shown here 
provides one-step direct conversion of a-c energy to mechan- 
ical energy at the desired speed. It finds a very wide range 
of applications as a compact built-in unit in such equipment 
as milling machines, grinders, printing machinery, fuel 
pumps, oil burners, etc., and generally where constant speed 
characteristics are desired at various speed settings, under 
conditions of varying or constant loads. 

The motor is adaptable for all fractional-horsepower rat- 





ings up to 1 hp, and can be provided in almost any desired 
speed range with as many steps as wanted. Most common 
unit is provided with a speed range from 500 to 3500 rpm, in 
either 12 or 48 steps. The motor may be used for applica- 
tion where adjustable speed d-c motors are used and offer 
the additional advantage that starting and maximum torques 
increase rapidly at high speeds. 

Motor is NEMA standard, rated 115 volts, 60 cycles, 6.5 
amp. The control box incorporates convenient dial control 
for quick change-over from one speed to another. Control 
box may be mounted for remote as well as for local control. 
Norcross Laboratories, 50 Hunt St., Newton 58, Mass. 


MULTIPLE-CONTACT CONNECTOR 


Multiple-contact, self-separating connector features spe- 
cially developed wiping action and spring loaded contacts 
to facilitate smooth and instantaneous operation. The one- 
piece inserts are molded from melamine resins, thus serving 
to minimize the danger of flashover caused by moisture and 
dust. Two heavy guide-pins act as ground contacts, and 
also perform the function of alignment and polarization. 
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There’s nothin’ like a good old hot-stove argument in the winter 

time .. . but there’s no time for it when you're hayin’! Thousands of farm- 

ers, and owners of hay-baling machines, know what we're talking about now. 
For on most of these machines is a corrosion-resistant Veeder-Root Counting 
Device that accurately records the number of bales wired up ‘‘from can-see 
to can't-see.’” So the farmer who hires the machine knows what he gets 
for his hire—and there’s no room for argument on either side of the deal. 
Both parties have a cut-and-dried proposition (and that ain't hay). What's 
more, there’s no problem with time-checking, or figuring out-of-service time. 


VEEDER-ROOT INC. 


Hartford 2, Connecticut 


In Canada: Veeder-Root of Canada, Led., Montreal 
In England: Veeder-Root Led. (New address on request) 


Many types of farm equipment, from 
tractors to fruit-sorters and canning ma- 
chines, have built-in Veeder-Root Countrol 
in many different forms, provided by many 
different types of Veeder-Root Devices. 
Your equipment, too, can profit you more if 
it has this added utility . . . this proof of 
performance and guarantee . . . this pro- 
tection against all the errors that creep in 
where there’s guesswork. Write, and find 
out what Countrol can do for you. 











New . . ““Dialco” PLN-849 Pilot Light 


FEATURES THE NEW NEON NE-51 
WITH 


BUILT-IN RESISTOR 


\ 


Y Wuduseh 


BULB 


FOR 110 VOLTS 
(AND HIGHER) 


‘h 


A RUGGED UNIT. Con- 
sumes a small amount of 
current (under one milli- 
ampere) and has depend- 
able long life. 

FEATURES: (1) Resistor integral 


TT lea 








with socket assembly. Value to “< BUILT-IN 
suit supply voltage. (2) Moulded 
are Socket. a 3) Re RESISTOR 
ewel Plastic cap for visibility at HOUSED 
all angles. (4) Reoned terminals, 
binding screw or permanent sol- SS IN SPRING 
dering type. (5) High resistance | CONTACT 
to vibration or shock. (6) Sup- Ree YELET 
plied complete with bulbs. ) EVEL 

v) 


Write today for samples and prices. 
There is no obligation. 


WRITE FOR NEW 


Na ans 


900 BROADWAY NEW YORK 3, N. Y 


Telephone: ALgonquin 4-51 80-1-2-3 


FOR YOUR 


ay 


APPLICATIONS 


MILLED FROM THE BAR— 
ra Mall Me le tte 


Steel and Various Alloys 


Westfield nuts are made for every purpose, including 
applications that require extremely thin fasteners. 
These high grade nuts give you more economical 
production on your assembly line and add to the 
oppearance of the finished job. Send us your drawings 
ond specifications for recommendations and prices. 


MANTUA 


AS 28k 2 
















Connector is capable of being used at high potentials as the 
multiple telescoping barriers serve to isolate contacts, and 
increase surface creepage and air gap between adjacent 
contacts. Minimum air gap between all contacts is % in. 
Contacts are designed for maximum wire size No. 16 AWG. 





Connectors are available in two sizes: QRE18-18 contacts, 
and QRE12-12 contacts. <A self-contained locking device 
is available for applications where very close space limita- 
tions apply, thus eliminating external clamping devices. 
The Winchester Co., 6 E. 46th St., New York 17. 


ENERGY STORAGE CAPACITORS 

Capacitors for energy storage applications are specially 
designed for use with flash-photography units, discharge 
welding equipment, and impulse generation. Design pro- 
vides units with maximum watt-second energy and mini- 
mum weight for specific applications. Extra large num- 
ber of internal connections are incorporated to minimize 
inductance. To handle the large currents involved, the 





capacitors are divided into many sections thus further 
reducing the currents in individual connections. Watt- 
second ratings range from 50 to 540, in voltages from 
2000 to 4000 inclusive. Aerovox Corp., Power Div., New 
Bedford, Mass. 


MAR-PROOF BAKING ENAMEL 


Glossy white baking enamel (Qwik-Bake 6884) provides 
a very hard, mar-proof finish in all colors for refrigerators, 
fluorescent lighting fixtures, dental equipment and similar 
products. It adheres to glass, phenolic and urea plastics, in 
addition to steel, brass and chromium. It can be thinned 
20-25 per cent and applied by spraying or dipping. Baking 
at 257F requires 15 min. Under infra-red, baking time 
is only 3 to 6 min. Resistance to alcohol and gasoline is 
another characteristic. Available also in colors. Lacquer 
& Chemical Corp., 218 Fortieth St., Brooklyn 32, N. Y. 


ROLLING SPRING SNAP-ACTION SWITCH 


Rolling spring, snap-action switch (Model M) has been 
redesigned for greater strength and improved operation. 
The molded case has a fully recessed cover that is inserted 
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PARANITE PARASYN 


PARASYN thermoplastic small di- 
ameter building wire is ideal for new 
wiring, rewiring, and maintenance wir- 
ing. It is easy to pull in conduits, and 
strips fast and clean. 

The thermoplastic insulation of both 
TYPES T and TW has long life, is high 
in dielectric and mechanical strength 
and is resistant to FLAME, OILS AND 
GREASE, ACIDS AND ALKALIS. 

Black is standard, but also available 
in broad range of colors. 

TYPE TW is especially recommend- 
ed for wiring in wet locations. 


 Paranite Wire and Cable 


Division of 
ESSEX WIRE CORPORATION 


General Sales Offices: 
FORT WAYNE 6, INDIANA 


Manufacturing Plants: 
MARION, INDIANA + JONESBORO, INDIANA 


If It’s PARANITE It’s Right! 


Electrical Wires and Cables ‘Better Than Code Requires” 
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Gy HAYDON AC 
| Vt ° WY. t, 


HAYDON AC Timing 


Motors can be made to perform 





one revolution every 1000 
hours or 27 million times as 
many. Whatever your partic- 
ular requirement may be, a 


HAYDON AC Timing Motor 


1) can be engineered to fit. 


. | More than a million HAYDON 
units now 


mc as:uare 





and motivate 
industrial op- 
erations. 


SEND FOR ENGINEER- 
ING DATA BOOK 





BIE -TRONEERED TIMING 


taydon 


MANUFACTURING COMPANY 
* INCORPORATED 














clear of the four mounting holes. Size of barriers between 
terminals has been increased. Wiring is facilitated by 
heavier solder terminals with 0.082 in. terminal holes. Single 
and multiple assemblies can be arranged. Four of these 
switches can be mounted in a space of less than 1% in. 





Switch has SPST or SPDT contacts; rating is 10 amp, 
125 volts a-c. Mounting holes are %2 in. in diameter. Sev- 
eral types of actuators can be fitted to the switch. Acro 
Electric Co., 1317 Superior Ave., Cleveland 14. 


HAMMERED-EFFECT METAL FINISH 
Metal-like hammered effect is produced by recently de- 
veloped coating (trademarked Motletone) available as an 
air-dry or baking finish and suitable for various metal ap- 
plications. It may also be used on molded plastics parts. 
Maas & Waldstein’Co., Newark 4, N. J. 


SILVER-MOLYBDENUM ALLOY 
A high conductivity silver-molybedenum alloy (Callinite 
Type SM) is available in standard and special shapes and 
finds particular application for facing contact surfaces in 
switchgear designed for heavy currents. It is suitable for 
general high current applications where pitting, sticking or 
welding of contacts takes place. It is made by the powder 





metallurgy process. Three grades are available with the 
following characteristics : 


Density Hardness Conductivity 
Grades gms /cc Rockwell G%4i.A.C. 5 
SM-1 10.2 B-85-90 45-50 
SM-2 10.3 B-70-80 50-55 
SM-3 10.3 B-60-80 50-60 


Callite Tungsten Corp., 547 Thirty-ninth St., Union City, 
N. J. 


COMPACT FiLEXIBLE COUPLING 


Flexible coupling (LR-Type CX Double-flex), particu- 
larly adaptable for oil burners and air conditioning equip- 





ment, features compactness and one-unit construction. The 
body is permanently inserted into the molded synthetic rub- 
ber outer part and secured to the shaft by a set-screw. The 
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Surer even than a 












is insulated with 







DuPont POLYTHENE 


CUT-BACK SECTION of a modern twin 
coaxial cable for use in direction-finding 
equipment at ultra-high frequencies (400 
to 10,000 megacycles). JAN-C-17 designa- 
tion RG-23/U; made by Anaconda Wire 
& Cable Co. The insulation, about 140-150 
mils thick, is Du Pont polythene. 


POLYTHENE 


ii, INSULATION a9 


Radar and associated electronic develop- 
ments, born in stress of war, have im- 
portant peacetime uses immediately 
ahead. Ships and planes which, without 
radar, might be hopelessly lost in foul 
weather or fog, may now soon be located 

..come safely-to harbor or airport... 
thanks to one or several of the four main 
types of radar. 


In this important work Du Pont poly- 
thene plays an indispensable part. For 
radar depends on ultra-high frequencies 


Du Pont manufactures 
polythene molding powder. 


Commercial extruders convert 
polythene into the forms of 
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—anywhere from 2 to 10,000 mega- 
cycles! The cables that carry these cur- 
rents must have an insulating material 
of low electrical losses—which at the 
same time is flexible at low temperatures. 
Du Pont polythene meets both these 
requirements. 


Other properties of Du Pont poly- 
thene: outstanding chemical inertness, 


light weight (specific gravity 0.92), low 


moisture permeability, flexibility in thin 
sections, rigidity in thick. For com- 


4-4 





... the hig eat ncy cable. at 2 mak ies RADAR possible 
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plete data sheet, write to E. 1. du Pont 
de Nemours & Co. (Inc.), Plastics Dept., 
Room 13: , Arlington, N. J. 
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BETTER THINGS FOR BETTER LIVING 
.. THROUGH CHEMISTRY 














| 
; 
; 
; 
} 
; 





















_—_—_ 


> 
HT-LINE F 
gg me Pet: Ct lab 


Higher Resonant Frequency 


Dimensions: 23” w. 
x 24" d., x 13” h. 


AEROVOX SERIES 1690 


@ The brand new Aerovox Series 1690 molded- 
in-bdkelite mica capacitor is intended specifically 
for circuits where inductance must be kept at 
a minimum. It is designed for least possible resid- 
ual inductance, low r. f. losses and lower r. f. 
resistance and impedance. What’s more, it pro- 
vides increased KVA ratings for given capacitor 
sizes. 

Such units can be advantageously applied as 
blocking capacitors in transmission lines; as tank 
capacitors for high-frequency oscillators; as by- 
pass capacitors for ultra-high-frequency circuits; 
and as coupling or by-pass capacitors in induction- 
heating units. . 

Exceptional compactness for given KVA ratings; 
exceptionally-low-loss operation; ability to with- 
stand constant duty and heavy overloads—for these 
and other reasons this latest Aerovox development 
marks a new performance standard for severe- 
service capacitors. 


@ Interested? Write for detailed infor- 
mation. Meanwhile, submit that capacitor 
problem for our engineering collaboration. 
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RADIO-ELECTRONIC AND 
PETE TATTLE INDUSTRIAL APPLICATIONS 
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one-unit construction permits the coupling to come out when 
pump or motor is moved. Coupling cannot fall off when 
equipment is serviced. Absence of metal-to-metal contact 
assures tight fit. Deep center hole allows shaft to extend 
¥% in. into unit. Six sizes are available from 2% in. to 5 
in. in length. Lovejoy Flexible Coupling Company, 5001 
W. Lake St., Chicago 44, II. 


VERSATILE AIR-ACTUATING CYLINDER 
Air-actuating cylinder for various machine applications 
features adaptability to interchangeable mountings. The cyl- 
inder caps are so designed as to take one of a number of 
available brackets or any possible combination of the brack- 
ets. The latter consist essentially of an end plate, foot brack- 









et and swivel mounting. The basic cylinder as shown in the 
illustration, eliminates tie rods, thus reducing the space 
required. 

| The heat-treated aluminum alloy cylinder caps have high 
tensile and bursting strength. The design of the cylinder 
allows the caps to rotate a full 360 deg on the cylinder 
without disturbing the seal, thus generally making elbow- 
or T-fittings unnecessary. Cylinder is corrosion resistant, 
and may be used for water or oil as actuating media, as 
well as for air. A self-regulating cushion is incorporated, 
but an adjustable-type cushion can be supplied. Cylinders 
come in 2-in., 3-in., 5-in., and 6-in. diameters. Modernair 


Corp., Oakland Calif. 


FLUORESCENT CIRCLINE LAMPHOLDER 


{ndividual fluorescent circline lampholder features two 
spring-loaded tension supports. It is designed to provide 
new methods for mounting circline lamps in lighting equip- 
ment. The lampholder and supports form a three-piece 
unit used for three-point mounting. They are made from 





clear plastic and have die-cast hubs with %-in. pipe threads 
and two set screws. Four 24-in. leads are provided. Two 
are color-keyed for starter connections; and two white for 
lamp connections. General Electric Co., Appliance and 
Merchandise Dept., Bridgeport, Conn. 


MACHINE TOOL SHIELDING CONDUIT 


| Flexible machine tool shielding conduit (RT-25) has been 
| designed to conform to the new electrical standards set up 
by the National Machine Tool Builders’ Association. A 
galvanized steel flexible metal hose forms the conduit liner, 
while synthetic material, selected for durability and flexi- 
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With This New Electrical Resistance 


TCH that hay! When it runs a temper- 

ature it may ignite and burn down 

the barn. That's spontaneous combustion and 

to prevent it an extremely sensitive Electrical 

Resistance Thermometer Bulb, developed by 

Edison-Splitdorf Corporation, is used to detect 
temperature changes. 


Not only does this wonder bulb detect 
overheating in hay mows; it also determines 
ground and air temperatures in green- 
houses — reports temperature changes in the 
bearings of power: station generators, rail- 
road cars, vital spots of airplanes, chemical 
reactions, hospital rooms and even in patients 
undergoing operations. Its uses are unlimited 
and it will measure temperatures ranging 
from —200° F to 600° F in solids, liquids and 
gases. Time constant is less than 2 seconds. 


The heart of this bulb is a resistance 
element wound with o wire having a Temper- 
ature Coefficient of Resistance of .00636 per 
degree C. A change of 1° C produces a .39 


ohms change in the unit which in turn pro- 
duces a corresponding change in the current 
flowing through the recording meter. 


Although this type thermometer has been 
used in industry for many years it was never 
successfully developed for volume production 
because of a lack of an adequate supply of 
a resistance wire with a stable T. C. 


Spurred by the urgency of the war, 
Driver-Harris Metallurgists working with 
Edison Engineers speedily developed D-H 99 
Alloy to meet this need. It is a resistance 
wire having a stable T. C. of .00636 per 
degree C when drawn to .002” diameter-and 
available in large quantities with dependably 
uniform properties from spool to spool. 


Today Driver-Harris manufactures over 
80 electrical heat and corrosion-resistant 
alloys. If, like Edison-Splitdorf, the alloy wire 
you need has’ not been developed, tell us 
about it. We've solved many difficult metal- 
lurgical problems in 47 years. 


1. STAINLESS STEEL 
BULB 


2, PORCELAIN SEAL 
3. D-H 99 ALLOY 

4. SILVER SPRINGS 
5. MICA INSULATION 


‘Construction details of the temperature sensitive ele- 
men? which is hermetically sealed into the stainless 
steel bulb of the Edison-Splitdort Electrical Resistance 
Thermometer. Made for the Foxboro Company and 
other instrument manutacturers. 


Driver-Harris 
COMPANY 


Exclusive Manufacturers of Nichrome 
HARRISON, N. J. 


BRANCHES: Chicago © Detroit « Clevelond 
Los Angeles ¢ San Francisco © Seattle 
The 8. GREENING WIRE COMPANY, LTD. 
Hamilton, Ontario, Canada 















bility, is used for the cover. Conduit is liquid-tight extern- 
ally. It can be used both with standard and water-tight 
conduit boxes. Fittings are of the removable type, or can 



































DURABLE EFFICIENT 


be permanently attached, as desired. Chicago Metal Hose 
Corp., 1315 S. 3rd St., Maywood III. 
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fimerican Beauty dale adide 
ELECTRIC SOLDERING IRON Versatile sensitive relay operates‘on very low current 


and is particularly adaptable for temperature controls 
Preferred by those who measure the value of a tool timers, Fichaaie ube ie circuits, a at ae 
by the service it renders. Soldering irons are similar applications. Relay basically requires a d-c power 
made in 5 sizes and for low as well as supply of 0.012 watts with normal contact gap of 0.006 in. 

standard voltage. It can be adjusted to operate on as low a supply as 0.009 

. watts d-c subject to a lighter load and closer contact gap. 


Cc S ¢ > c c y = e = 

TEMPERATURE REGULATING STAND ontacts are rated up to 1 amp, at 115 volts a-c, non-induc 
A thermostatically controlled stand 
for regulating the temperature of 
an electric soldering iron when at 
rest. The thermostat is adjustable 
for various heats. 
American Electrical Heater Co. 

DETROIT 2, MICHIGAN 





tive load. Contact arrangement is SPDT. Relay is of sturdy 
construction, is supplied with cover, and measures 1'e in. 
in diameter by 2%6 in. in height. Price Electric Corp., 
Frederick, Md. 


SMALL THERMOSTAT 


Space-saving thermostat for general purpose applications 
(designated Type A Cam-Stat) is only 1% in. in diameter 
and 1%2 in. in depth. It is rated at 120-240 volts a-c and 
has a high current carrying capacity (1500 va). No con- 
denser is needed. Differentials are as low as 2F. Tempera- 





ORIGINALITY WITH ROOTS 


Clever in devising forms, assembly and effects in all 
types of plastics for products, displays:and containers. 
Cleverness that is deep-rooted in long experience, in 
exceptional facilities and in competent manpower. 
The kind of cleverness which combines the ability to 
create with the ability to produce economically, 
efficently and in quantity. That is the service we have 





to offer — originality deep-rooted in practicability. 
ture range is from —5OF to 350F. Switching arrangements 
are SPST break or make on temperature rise, SPDT and 
independent circuit double throw. Thermostat is sturdily 


made of aluminum and plastics. It conforms to Under- 


INDUSTRIAL CHEMICAL CO. | writers’ Laboratories requirements. Cam-Stat Inc., 2037 


7-11 ELKINS STREET, $O BOSTON 27, MASS. South La Cienega, Los Angeles, Calif. 
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A LOT MORE THAN 
GOES INTO AMERICAN 
MAGNESIUM SAND CASTINGS 





You first feel the impact of American 
Magnesium’s drive for quality as our 
engineers assist in designing a part to take 
full advantage of magnesium’s weight- 
saving ability. They may suggest 
changes here or there to assure 
more uniform, sounder castings. 

Follow the part through American Mag- 


nesium’s plant and you're certain to be im- 





pressed by the know-how evidenced in every 
department. You're seeing nearly a quarter 
of a century’s experience going into that 





production. 
Designers, builders and users are invited to 
investigate what American Magnesium’s high 
quality castings will do for their products. 
Ask the nearby Alcoa office. Or write 
Aluminum Company of America, Sales 






Agents for American Magnesium products, 
1715 Gulf Building, Pittsburgh 19, Pennsylvania. 
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; FIBRE 
; FABRICATIONS 


Rapid, quality production of phenol 
fibre and vulcanized fibre parts— 
either simple components or intricate 
shapes to close tolerances—can be 
supplied to your exact specifications. 
For details, write for Bulletin 124 


1 N.S. BAER 
| COMPANY 
at Craftomen in Fibce hl 
| 7-11 MONTGOMERY STREET 
HILLSIDE, NEW JERSEY 
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WIRE STRAIN RELIEF 
This wire strain relief (Heyco No. 4) for electrical ap- 
pliances is designed to absorb pull, push and torque from 
the cord set; it also serves to eliminate strain on the term- 
inals and acts as an insulating grommet. The device is mold- 
ed from heat-resistant plastics material. To apply the device 





it is only necessary to slip it on the wire and snap it into 
the hole. Now available for 1 /64-in. wire, other models are 
to be added later to accommodate larger wire sizes, Heyman 
Manufacturing Co., 500 Michigan Ave., Kenilworth, N. J. 


WIRE-HOLDING CLIP 
Spring steel clip (No. A3493-1) has been developed to 
simplify assembly of wiring in equipment containing two 
or three parallel wires. The clip is snapped into a \%-in. 
round hole and locks itself in place ready to receive the 
wires. Assembly is made quickly by pushing the wires 





into the clip where they do not contact each other. Tools 
are not needed. Clip fits in panels from 0.025 in. to 0.064 
in. thick. It holds three No. 16, No. 18 or No. 20 insulated 
wires. Tinnerman Products, Inc., 2042 Fulton Rd., Cleve- 
land 13. 


UNIVERSAL SOLENOID RELAY 


Universal-type solenoid relay provides for quick change 
from normally open contacts to normally closed operation, 
or vice versa, by a simple shift of connections. The relay 
is available in 2-, 4-, 6-, and-8-pole construction. All the 
contacts in the 2-pole and 4-pole relays are of the universal 
type. The 6- and 8-pole relays have only four sets of such 
contacts: the remaining are of the conventional type which 
cannot be changed in the field. Maximum current rating is 
10 amp, noninductive, for operation on 25, 30, 40, 50, 60, 
cycles, with voltages from 6 to 600 volts. The universal 
type is for use on switching circuits of like polarity; it can- 
not be used as reversing switch. 

The relay is available either in open style or enclosed. 
Three types of standard NEMA enclosures are available: 
Type 1 (general purpose); Type 4 (weatherproof and 
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No larger than a man’s 
fist, but packed with 
power . that’s the 
new PESCO general- 





purpose hydraulic pump 
for operation of tractor 
implements, industrial lift trucks, road machinery 
and other industrial applications. Here is a pump 
that weighs only 24 pounds and is only 4 inches 
long overall, but will pump 2% g.p.m. at 2800 
r.p.m. at pressures up to 1500 p.s.i., and boasts 


a volumetric efficiency of better than 90 per cent. 


* 





Designed for mounting inside or outside the 
reservoir tank, this pump saves space and when 
mounted inside reduces the amount of plumbing 
required. It features Pressure Loading, the ex- 
clusive PESCO development which automati- 
cally maintains minimum clearance between 
pump gears and bearings, making possible con- 
tinuous high operating efficiencies over a wide 
range of temperature and speeds. It can be belt, 
gear, or chain driven, or directly coupled. For 
complete information, write today for Bulletin 


No. 115 to Department 8-F. 


TA ARTES 


pom SRD 


11610 Euclid Avenue 
Cleveland 6, Ohio 


wanuracturers or comms SUPERCHARGERS 
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REMLER APPOINTED 
Agent for 


WAR ASSETS 
ADMINISTRATION 


(Under Contract No. 59A-3-48) 


. .. to handle and sell a 
wide variety of 


ELECTRONIC EQUIPMENT § 


released for civilian use 
Write for Bulletin Z-1A 
REMLER COMPANY, LTD. 


2103 Bryant St. 
San Francisco 10, Calif. 
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watertight); and Type 7 (for hazardous gas location). 
In structural details these universal relays follow features 
of the manufacturers’ regular line of Bulletin 700 solenoid 
relays. Allen-Bradley Co., 1316 S. Second St., Milwaukee 4. 


MINIATURE R-F COILS 
Miniature r-f coils (trademarked Miniductors), featured 
by a high Q characteristic, are adaptable for a wide variety 
of applications in tank circuit coils, r-f chokes, high fre- 





quency transformers, loading coils, etc. They are supplied 
in standard 2-in. and 3-in. lengths and in diameters of “% 
in., % in., % in., and 1 in. Each diameter is available in 
four windings and different pitches. Barker & Williamson, 
235 Fairfield Ave., Upper Darby, Pa. 


FLUORESCENT LAMP CAPACITOR 


Three types of hermetically sealed fluorescent lamps capa- 
citors feature stable operation at ambient temperatures up 
to 70C, and compact size for relative capacity and voltage 
rating. Power factor is low—0.25 to 0.4 per cent. Speci- 
fications are as follows: ' 

Type KS: 3—4.7 mf.; 220-330 a-c voltage; tolerance of 
+5'% per cent; dimensions 1%2 in. x 2%e in., x 3 in. to 43% 





in. Type KY: 1—4 mf; 220-660 a-c voltages; tolerance 
of +5% per cent; dimensions 1% in., x 15@ in., x 3% to 6 
in. Type KZ: 0.25—4 mf; 330-1200 a-c voltages ; tolerance 
of 5% per cent; length 2%¢ in. to 23¢ in.; diameter 2 to 246 
in. Cornell-Dubilier Electric Corp., South Plainfield, N. J. 


DOUBLE-PURPOSE AUTOTRANSFORMER 

Redesigned series of autotransformers (Variac Type 
V-5) for manual control of a-c voltage can be quickly con- 
verted from table mounting to panel mounting or vice versa 
with no tools except a screw driver. Units are adaptable for 
laboratory purposes or can be built into original equipment. 
Improvements in design include use of aluminum structural 
parts instead of steel and zinc to cut down weight. Other 
weight-saving changes have been made, and overall reduc- 
tion in weight now results in a 25-per cent increase in kva 
per lb as compared with previous models. 
Other features include a recently designed unit brush 
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which can be changed without tools. An accurate coil spring 
assures correct brush pressure. The spring is electrically 
shunted so that it is not subject to load current. A resilient 
stop limits brush travel. 


e 
1@ ha Several models, with or without case and terminal box 
| 
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- MODEL 7. 





cover, are available. Rated output current for 115-volt 
| models is 5 amp; maximum current is 7.5 amp. Voltage 
| output can be varied from 0 to 17 per cent above line voltage. 
| Volt-ampere rating is 0.862 kva. The 230-volt models are 
: | rated at 0.575 kva at 2 amp, rated, and 2.5 amp maximum. 
1. BASIC | General Radio Co., 275 Massachusetts Ave., Cambridge 39, 
MODEL “M” @ 5 | Mass. . , 


ROTARY-TYPE CONVERTER 


Plug-in, rotary-type converter (trademarked Dynectron) 
has been designed to replace the conventional type of vibra- 
tor in auto radio receivers. Rotary action of the converter 
is a result of the attraction and repulsion between the elec- 
trically energized magnets B and permanent Alnico magnets 
A. Current interruption takes place within the steel- 





2. MODEL “M” 3. MODEL “M” WITH 
WITH A-18 LEAF BRACKET. A-18-M ROLLER LEAF BRACKET. 


In keeping with the ever-widening demand 

for small ACRO Snap Action Switches, built 

with ee na Beryllium on 9 0 | enclosed glass cell C. As the cell rotates, each of the four 

and with the experience gained in Buliding | tungsten-tipped electrodes makes contact with a small, vac- 

| | e : . . 

1 hundreds of thousands, ACRO now adds | uum-sealed pool of mercury thus causing successive inter- 
a sturdier, more durable housing for its | ruptions of the current. Converter is shock-mounted in 





popular long life Model “M”. | rubber, and is built for long service. Electrical and me- 
| chanical noise levels are said to be reduced to relative inaud- 
NEW FEATURES | ibility. Ohio Tool Co., 3160 W. 106 St., Cleveland 11. 
1. New stronger molded case — cover 
| recessed into case, clear of the four 3/32” HIGH FREQUENCY VACUUM TUBE 
mounting holes. ¢ 2. Sturdier barriers VOLTMETER 


between terminals, affording generous 

electrical clearances. © 3. Heavier solder 

terminals with .082” terminal holes for 

easier wiring. © 4. Greater compactness 

for multiple assemblies — four can be 

mounted in a space of less than 1%”. 
This better built, better performing switch is 
madewith single pole, single or double throw 
contacts —rated at 10 amps. 125 volts A. C. 
Can be fitted with leaf actuators illustrated 
above. For immediate help on your switch 
problems, send full details of operating char- 
acteristics required and proposed assembly. 


High frequency vacuum tube voltmeter (Model 410A) 
has been designed as a general-purpose instrument for the 
laboratory, production line and other testing applications. 
It is suitable for measuring a-c voltages from 20 cycles to 





700 mc; d-c voltage at 100 megohms input impedance; and 


ACRO ELECTRIC COMPANY resistance from 0.2 ohms to 500 megohms. A special low- 


1317 SUPERIOR AVENUE + CLEVELAND 14, OHIO capacity probe is used for a-c measurements. The probe 
incorporates a new diode developed for this instrument. 
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In the new Firestone Research Laboratory in Akron is 
technical equipment so new and so complete that few 
similar institutions in the whole world equal it. Its build- 
ing construction is equally new and unique. 98% of all 
inside walls are Hauserman movable steel partitions and 
wall linings finished with “An Interchemical Finish’’ 
called Polymerin—the original speed-bake finish. 

























Polymerin was selected because of the extremely ad- 
verse conditions to which it would be subjected .. . 
acids, chemical fumes, alkalis, knocks and bangs, with- Secti 

c On Of one of the labor 


standing scouring and cleansing. Few finishes can sur- Laborato atories in the Fj 
finished ne kron, Ohio. Hauserman sone Research 





See 


vive this kind of Punishment. Polymerin can because it comprise cone flexible, mar-resistant Fee artitions 
resists alkalis, acids, moisture, heat and abrasives to an beauty thr, of the inside walls il kee etn, which 
: 4 7 . “Fa, ough years of hard “i keep their colorf; 
unusual degree . . . is nine times harder to chip than cts on Polymerin”’ Wear. today f; ul 
. ° in”—the original Y for booklet, 

ordinary enamels and extremely difficult to mar or Speed-bake finish’ 
scratch. Again, this special Polymerin is ideal for interior 
wall finish because of its low gloss and non-glare char- — ELECTRICAL MANUFACTURERS, ATTENTION! 
acteristics—so important - rooms with many light | The Polymerin finish with which the steel partitions in 
sources. It has these production advantages too: faster the new Firestone laboratory are finished was “‘tailor- 

cons a : : made” to meet definite specifications. Similarly, Inter- 
finishing speeds, lower finishing costs, it requires less chemical: tohaicions fesmulate ether Polyssrin Gn- 
handling, it can be used in infra-red or convection type ishes to meet the specific conditions under which your 


product is manufactured, sold, and used. Why not have 
an Interchemical finishing specialist help you with your 
finishing problems? 


baking ovens. 


Polymerin is just one of the product finishes, for every +Mote by the In- 
terchemical Cor- 


type of industry, made by Interchemical. tion Finishes 





solidation of “the 
* th 

To give your product a good start, Ssautnenealt iets ie 
give it “‘An Interchemical Finish’ 








Wiborg Division 
of Interchemical 
Corporation and 
that of the Mur- 

phy Finishes Cor- 
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New, Modern 
Facilities — 








for developing, im- 
proving and testing 


Garlock products 


general view. 

Center—Another section of Testing 
Laboratories, 

Lower—Chemical Laboratory 


EARS AGO, when little was known about the laws 

governing “packing mechanics,” The Garlock 
Packing Company entered into research in the field of 
mechanical packings. Year by year, as new industrial 
equipment and processes came into use, Garlock’s re- 
search expanded. 

Garlock’s latest step forward in that direction is a 
new modern building at Palmyra housing a chemical 
laboratory with complete analytical and microscopic 
facilities; a physical laboratory; a rubber-compounding 
laboratory; an extensive test department; and a fully 
equipped pilot plant. These new facilities are staffed 
with able and experienced technicians whose entire time 
and effort are devoted to the development of new pro- 
ducts and processes; the improvement of old products; 
and the repeated testing under actual operating con- 
ditions of GARLocK packings, gaskets and Kiozure oil 
seals. 

Every Garlock product is Quality Controlled from 
the raw material to the final finishing operation and has 
a background of scientifically: measured performance. 
More than ever before Garlock merits its slogan—The 
Standard Packing of the World. 


THE GARLOCK PACKING CO. 
PALMYRA, NEW YORK 


In Canada: 


The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 


aa 


‘ Laboratory 










Compound 














Input capacity is only 1.3 mmf. Input resistance is 6 meg- 
ohms below 10 mc, and is less at higher frequencies owing 
to dielectric losses. For a-c the instrument reads full scale 
from 1 volt to 300 volts in 6 ranges. D-c measurements 
from 1 volt to 1000 volts can be read full scale in 7 ranges. 
Hewlett-Packard Co., Palo Alto, Calif. 


REGULATED DUAL POWER SUPPLY 
This regulated electronic power supply source (identi- 
fied as CML 1115) incorporates two independent power 
sources: The “B” supply provides a continuously variable 
d-c voltage from 180 to 300 volts at 70 ma, with maximum 





ripple of less than 25 mv. The “C” supply furnishes a con- 
tinuously variable d-c voltage from 0 to 75 volts with less 
than 7 mv ripple. Suitable panel controls are provided. 
Independent insulated panel connectors are furnished for the 
high voltage terminals. Panel binding posts are supplied for 
connection to a 6.3-volt, 2-amp, unregulated a-c filament 
supply. Front panel also includes an a-c power switch and 
a pilot light. Design permits the +B to be grounded and 
used as a source of grid bias for tubes than draw heavy grid 
current. Communication Measurements Laboratory, 120 
Greenwich St., New York 6. 


MIDGET-SIZE OSCILLOSCOPE 


Unusually compact oscilloscope (trademarked Pocket- 


| scope) weighs only 534 lb., and measures only 634 in. x 4 


in. x 10 in. It has been designed to furnish a wide range 
of service and is capable of indicating in two independent 
directions—vertical and horizontal. It has a full comple- 
ment of oscilloscope elements—cathode ray tube, vertical 
and horizontal amplifiers, linear time base oscillator, syn- 





chronization means, and self-contained power supply. Con- 
struction of the instrument permits use in any position con- 
venient to the operator. Response of amplifiers (vertical 
and horizontal) is within 0 to —2 db from 20 cycles to 100 
ke, and within —6 db to 200 kc. The instrument produces 
a substantial linear trace from 10 cycles to 50 kc. Power 
supply: Input 105-125 volts, 50-60 cycles. Power con- 
sumption, 23 watts at 117 volts 60 cycles. Waterman 
Products Co., Inc., 2445 Emerald St., Philadelphia 25. 
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ONE of eight types of standard 
contacts available on order 


from the MALLORY Catalog. 


The silver disc on this Mallory contact is there 
to stay—it’s bonded directly to the steel back. 
There’s no solder or brazing material to reduce 


efficiency or shorten life. 


Yes, this silver-faced, steel-backed contact was 
made to answer special operating conditions. Yet 
it’s part of a line of eight standardized types that 
can be conveniently ordered from the Mallory cat- 
alog. Together, these eight basic types of electrical 
contacts meet 90% of all typical application needs. 


Why spend unnecessary time and money order- 


Pr. E-MALLORY & €O wan 


ing odd-size contacts when, in all probability, 
your specifications can be readily met by Mallory? 
Get a copy of the Mallory Contact Catalog. Check 
it first—before you design your new equipment. 
Then, if you still can’t find the contact you want, 
call on Mallory engineers to help you. Mallory 
technicians have produced more than 5,000 spe- 
cial contacts. They'll give you the answer to any 


contact problem. 


With this Mallory Contact Cat- 
alog, you can select the exact 
contact for nine out of ten re- 
quirements—and order it by cat- 
alog number. Write for a copy 


today. Also available to engineers 
who write on company letter- 
heads is a copy of the authorita- 
tive Mallory Contact Data Book. 





INDIANAPOLIS €é INDIANA 

























_ TOP QUALITY 
AT LOW COST! 


DRAKE patents 
plus modern high 
speed methods and 
machinery go a long 
way toward achiev- 
ing the traditional 
excellence and econ- 
omy of our prod- 
ucts. It should pay 
you in better per- 
formance and lower 
costs to specify 
DRAKE for all of 
the Socket and 
Jewel Light Assem- 
blies you need. Ask 


newest Drake Cata- 
log. 
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1713 W. HUBBARD ST., CHICAGO 22, ILL 


PROVIDE DELAYS RANGING 
FROM | TO 120 SECONDS 


’ Other important features include: 
1. Compensated for ambient tempera- 
ture changes from —40° to 110°F. 

2. Contact ratings up to 115V-10a AC. 
3. Hermetically sealed — not affected by 
altitude, moisture or other climate changes 
cae Explosion-proof. 

4. Octal radio base permits 

easy replacement. 

5. Compact, light, rugged, 
inexpensive. 

6. Circuits available: SPST 

Normally Open; SPST Nor- 

mally Closed. 


WHAT'S YOUR PROBLEM? 
jen@ for. “Special Problem 


ad Descriptive 


WV ake 


561 BROADWAY 
NEW YORK 12, N. Y 
Canada: Atias Rod fe L¢ 

560 King St. W 


for prices and the | 




















COPPER WIRE STIFFNESS TESTERS 


Wire-elongation testers, for determining the flexibility 
of copper wire used in such winding operations as manu- 
facturing of coils, are available in two models: The port- 
able model (left in the illustration) is used for fine wire 
from 3.1 to 17.9 mils in diameter. The wire is clamped 
between the vises in the ends of two movable arms, and 





stress is applied by means of weights. Adjustments are 
made by means of dial controls. A small neon light indi- 
cates when wire is under correct stress. Elongation is re- 
corded on a dial gage. The large-wire tester (right) is 
used for wire from 17.9 to 80.8 mils. The wire is stretched 
between a stationary and a movable clamp, and a unit stress 
of 15,000 psi is applied through a jack-screw-operated lever 
arm. Only about 30 sec are needed to perform a test. Large 
micrometer dial records the elongation. General Electric 
Co., Apparatus Div., Schenectady 5, N. Y. 


STATIC BALANCER 


Precision-type static balancer shown here has no moving 
parts and provides a simple, compact tool for balancing 
motor armatures and small rotating parts in general. 
Frames are of highly polished cast aluminum. Balancing 





surfaces are deep-hardened and are ground for accuracy. 
Spirit levels indicate the positive horizontal position of the 
rails. The 9-in. model illustrated has a finger-tip span ad- 
justment up to 9% in. Supporting capacity is 100 Ib. 
Larger models are available in 24-in. and 36-in. sizes. Sam- 
uel S. Gelber, 542 W. Washington Blvd., Chicago 6. “ 


SOLDERLESS CONNECTORS 


Installation tools and terminals for attaching solderless 
connections to solid wire, or a combination of solid and 
stranded wire, or stranded wire are available for wire sizes 
22 to 10 inclusive. The connection is made by a crimping 
operation, resulting in a connection with high resistance to 
vibration and torsional twist, and with high tensile strength. 
The crimp for the solid wire is so formed that no air space 
exists inside the terminal thus making for full surface area 
contact with the conductor. Terminals used are all copper, 
hot electro-tinned for maximum conductivity. Aircraft- 
Marine Products Inc., 1521-35 N. 4th St., Harrisburg, Pa. 
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WHICH OF THESE FOUR WAYS WOULD 
YOU USE TO HOLD BALL BUSHINGS? 


Having launched a revolutionary new product, Thomson Industries, Inc., 
Long Island City, promotes customer satisfaction by also determining 
the most efficient method of installing the Ball Bushing. With all 
possible methods of fastening at its disposal, Thomson Industries 
recommends Waldes Truarc Rings—and proves its conviction by pre- 
grooving the Bushing. Why? The reasons are obvious on this page. 


tf: 


Compare the compact simplic- 
ity of this Truarc application 
with the designs below, any of 
which are standard good prac- 
tice. See how Truare cuts 
costs of material, machin- 
ing and assembly. 


2 


You could use a collar like 
this, with its extra material, tap- 
ping, threading and additional 
assembly time. 


3 


You could tasten it with bolts 
—look at the extra material 
and machining in the hous- 
ing; see how it complicates 
assembly. 



















W hether your product is still on the 






board or has been in use for years, 






there’s a Waldes Truarc Retaining Ring 
that will make it simpler, more econo- 


mical to make and repair. Truarc Rings 





conform to NAS standards, give a never- 






failing grip. Truarc’s constant circular- 






ity is assured by its patented tapered 
design. Truarc engineers can guide you, 


help you, make suggestions. We'll give 


4 


You could retain it with a 
heavy external collar—extra- 
material and labor, more time 
on the assembly line. 


your particular problem individual 





attention without obligation. 







 WALDES 











Waldes Kohinoor, Inc., Long Island City 1, N. Y., Dept. 17E 
Please send Free Booklet on Truarc Retaining Rings to 
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TRADE MARK 


| 
RETAINING RINGS 
| _ Oe 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK Tcniecaiaahatediisdincneinienietiiiaindnstatidith actesieicine ditch kotha ine iaint inieaieadiae 
VISIT TRUARC BOOTH @ Instrumentation-for-Tomorrow Exhibit @ HOTEL WILLIAM PENN, PITTSBURGH @ SEPT. 16-20 
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ORIGINAL EQUIPMENT Engiheers and designers will find here electrical and 
mechanical characteristics of original equipment motors 


that will facilitate their specification when designing 
machines, appliances and equipment. Local addresses 
of motor manufacturers will be found in the advertise- 


ments elsewhere in this or in previous issues. 


SPECIFICATIONS Continued on second page following » 
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IN THEIR 


@Here’s a manufacturer who goes another 
step to eliminate vibration—by balancing 
these armatures for large induction motors 
in the same anti-friction bearings that will be 
used in-the final assembly. 


Armatures come to the balancing machine 
complete with cartridges which surround 
the anti-friction bearings. These cartridges 
support the assembly during the balancing 
operation, thus eliminating all unbalance 
due to bearing run-out. A more perfect 
motor is produced. Vibration is reduced to 
a new minimum. More dependable oper- 
ation and longer life are assured. 


This is another example of the way that 


the Dynetric principle can be used in solving 
any problem of static and dynamic balancing 
in the simplest, most practical way. 


If you have to balance rotating parts— 
whether they weigh a fraction of an ounce 
or many tons—there is a size and type of 
Gisholt Dynetric Balancing Machine which 
will do it more quickly and more accurately 
than is possible by any other means. Write 
for complete information. 


*Developed jointly with the Westinghouse Electric Corporation 


GISHOLT MACHINE COMPANY 


E. Washington Ave. « Madison 3, Wis. 
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OWN ANTI-FRICTION BEARINGS 
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Look Ahead... 
Keep Ahead... 
With Gisholt 




















4 la]. B, z 
a1. A, 
A—SINGLE PHASE > S g\3 |ss Elele 
B—POLY PHASE 2, | 3 s [8,83 34 | 28 e 88 
C—DIRECT CURRENT Se] S| 2 lgss| 80/22) 2/95 
D—UNIVERSAL ir UB s Ee aces ee s2 
£&| § 3 |<§ a38 33 i/%s| 2 1 B38 
¥ 43] 3 B | so [eda] = | xf] = | Ba 
A |e 5 oe = s 5S | 








ORIGINAL EQUIPMENT 


@G: MOTOR (): © 


SPECIFICATIONS 


Continued on second page following * 
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Dry type, air cooled 
TRANSFORMERS 


a " Designe dand built | 
to your specification 


STANDARD gives the electrical manufac- 
turing industry a service that is hard to dupli- 
cate. Engineering and production facilities are 
coordinated to quickly design and manufacture 
transformers of voltage, capacity, frequency, 
dimensions and mounting facilities to meet 
even the most unusual requirements. 

The same high accuracy and fundamentally 
sound construction are yours whether you re- 
quire one or a thousand transformers. 

For power and control of your cranes, ele- 
vators, machine tools, furnaces, etc., specify 
STANDARD transformers. A letter, phone call 
or wire will quickly produce a solution to your 
transformer problem. 

over 25 vears 


OF TRANSFORMER 
ENGINEERING 


THE STANDARD TRANSFORMER CO. 


WARREN ° ° ° OHIO 


MAKERS OF POWER, DISTRIBUTION, INSTRUMENT, STREET LIGHTING 
AND TESTING TRANSFORMERS + + OIL, ASKAREL OR AIR COOLED 


Offices in Principal Cities 
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Tungstea# molybdenum, 
silverf platinum, palla- 
dim and alloys of 
A these metals. Calliflex 
Thermostatic Bi-Metals; 
Callinite Facing Mate- 
rial. Send for bulletins. 





26 YEARS PIONEERS 
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keep a cool head 


When mostxgontacts sag or collapse 
from “heat prxostration’, Callinite 
stays right on théNjgb to safeguard 
your equipment and electrical opera- 
tions. Developed by Callites Powder 
Metallurgy Department, CalMite is 
a high conductivity facipg~ material 
of tungsten or salghdoaenn com- 
bined with copper or silver, that 
resists severe es€ctrical erosion and 
mechanical fiction at abnormally 
high températures. Callinite—made in 
rods, bars, and inserts—always holds 
its ape, never spreads. 


For lower maintenance costs, less 
production interruptions safeguard 
your switchgear with Callinite facing 
material, Available in a variety of 
alloy combinations to meet your spe- 
cific application problems. Technical 
data and samples available on re- 
quest. Write to Callite Tungsten 
Corporation, 547 Thirty-ninth St., 
Union City, New Jersey. Branch 
Offices: Chicago, Cleveland. 


IN TUNGSTEN METALLURGY 


























Hold Accurate 
Ue Settings Under 
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An adjusting screw 
that won’t “stay put’, is 
soon valueless. To main- 
tain accurate settings of adjust- 
ing screws, lock them with Palnuts 
instead of regular hex nuts or jam nuts. This provides a powerful 
double-locking action that is unmoved by severe, prolonged vibration. 
Single thread, tempered spring steel Palnuts require only 3 bolt threads 


space. They spin on fast with fingers, lock tight with % to 1/3 turn” 


of wrench. Cost no more, and frequently less than regular nuts; may 
be re-used. Full line of sizes in National Coarse and National Fine 
Threads. 


WRITE for Palnut Manual giving engineering data on Self-locking 
Palnuts. Outline requirements for samples. 


THE PALNUT COMPANY 
66 Cordier Street Irvington 11, N. J. 
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WIRE WOUND © 
RESISTORS 


CERAMIC | - CHOKE 

CAPACITORS — cons 
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The Uses of Square Waves and How 
They May Be Generated 


(Continued from page 135) 





an amplifier, and delivered to the output terminals 
through a potentiometer volume control. The phase in- 
verter and the final amplifier must be designed very 
carefully for uniform frequency characteristics and 
negligible time-delay error. If care is not exercised the 
square wave produced in the early stages of the generator 
is distorted, nullifying the results desired. Phase shift 
at low frequencies must not exceed a tenth of a degree 
and uniform amplification with negligible delay error 
up to frequencies as high as thirty times the highest 
fundamental frequency is mandatory. 

The schematic circuit of a multi-vibrator square wave 





Fig. 8—A square wave can be produced from a sine 
wave by amplifying it and clipping off the peaks. 


generator is shown in Fig. 11. The frequency of the 
multi-vibrator is controlled by the adjustable positive 
grid bias. The output of the oscillator appearing across 
R, is of the wave shape shown in Fig. 9. A single 
clipping stage, cutting off the positive peaks, is sufficient 
to produce a pure square wave very satisfactory for test 
purposes. This clipping operation is obtained by con- 
necting the cathode of the clipper tube 7,, to the cathode 
of T, causing the cathode of T, to be driven to cutoff 
on the positive peaks. As was the case with the other 
type of square wave generator, the circuit beyond the 
clipper tube must be designed with care to eliminate 
distortion of the square wave. 

Even though the multi-vibrator type of square wave 
generator does not require an external oscillator, it can 
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It’s worth plenty, if efficient, de- 
pendable operation of electrical 
equipment is important to your 
business—if moisture, oil, heat, 
overload, corrosive acids and va- 
pors and human carelessness or 
inexperience represent hazards that 
can throw expensive machinery 
out of service or cause costly delays. 

Fortunately, the cost of added 
protection against the penalties 
frequently imposed by these con- 
ditions is slight—far less than the 
penalty imposed by failures that 
can be avoided. For the advantages 
of High-Safety-Factor Insulation 
can be added at only a small frac- 
tion of the cost of the equipment. 

That’s why the swing is to Fiber- 
glas Electrical Insulation Materials 
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-why so many engineers, produc- 
tion executives and maintenance 
men are insisting on Fiberglas In- 
sulation for the equipment they buy 
and for their maintenance work. 


Get complete information about 


this better electrical insulation 
material—write for your copy of 


TEAMS AUN ON) 


the folder “‘Are your motors a good 
insurance risk?’”’ The names of the 
Distributors serving your locality 
will also be furnished, if you desire. 
Owens-Corning Fiberglas Corpora- 
tion, Department 866, Toledo 1, 
Ohio. Branches in principal cities. 


In Canada: Fiberglas Canada Ltd., Toronto, Ontario 


OWENS-CORNING 


FIBERGLAS 


tm £60. US Pat OFF. 


Fiberglas is the trade name for these electrical insulation materials and many 
other products made from fine, strong, pliable, moisture and heat-resistant, 


ageless glass fibers. 




































In the drawing below may be seen 
thermostatic bimetal used in thermostat 
as a circuit member and also serving as 
the make and break element. This is a 


common application in many electrical 
appliances. 





INSULATION 


When heat increases, the upper surface of 
the bimetal expands more rapidly than 
the under surface. This causes the element 
to bend down, automatically breaking the 
contact. Cooling of bimetal reverses the 
movement. The manual screw regulates 
the spring member to select the exact point 
of interruption within the predetermined 
temperature range. 


Chace thermostatic bimetals are available 
in 35 types for use in temperature operated 
controls; these bimetals meet every condi- 
tion within the temperature range of 
—100° F. to +1200° F. Available in 


& sheets, strips, forms and sub-assemblies. 


wu CHACECo 


f 


Thermostatic Bimetals and Special Alloys 
1608 BEARD AVE + DETROIT 9. MICH. 








be synchronized with an external oscillator when desired 
by impressing a voltage from the oscillator as shown in 
Fig. 11. The frequency of the multi-vibrator is controlled 
by the positive grid bias, P, already mentioned, and 
also by the capacities of the grid condensers C, and C,,. 
The combination produces ideal control. The frequency 
can be varied smoothly over a ten-to-one range by vary- 
ing the value of the grid bias and in large steps by 
changing C, and C,. In addition, the relative lengths 
of the positive and negative pulses can be controlled by 
varying the ratio of the grid-leak resisters, R, and R,. 
All of these features increase the adaptability of the 
multi-vibrator type of square wave generator. 

Square wave generators using both types of circuits 
are available commercially having a fundamental fre- 
quency range from 5 to 125,000 cps. One manufacturer 
guarantees that the output of the generator is square 
within 1 per cent up to 10,000 cps and, since the time 


Fig. 9—The square wave produced by a multi-vibrator 
is relatively pure except jor the positive peaks; these 
may be eliminated by clipping. 


for the voltage to rise to 90 per cent of maximum is 
approximately 1 microsecond, the wave is substantially 
square up to 100,000 cps. The output voltage peak-to- 
peak varies from 50 to 150 volts depending on the manu- 
facturer and all provide an output attenuator. The 
frequency response of the attenuator is sufficiently wide 
so that the output wave shape is not affected even at 
the highest frequencies. 

The generators employing clipping of a sine wave re- 
quire an external oscillator in addition to the power 
supply, whereas those using the multi-vibrator circuit 
have provisions for synchronizing with an external 
oscillator if desired. The power supply is 105-125 volts, 
50-60 cycles, single phase. The units require from 50 
watts to 95 volt-amperes at 115 volts. Since these 
generators are truly laboratory instruments, the selec- 
tion of any one particular type is entirely dependent 
upon the functions required of it. Therefore, it is ex- 
tremely difficult to draw any conclusions as to which is 
most desirable because the desirability depends entirely 
upon its use as well as the equipment of the laboratory 
using it. 


OTHER USES GF SQUARE WAVES 


In addition to the use of square waves for laboratory 
measurement or comparison, they have interesting pos- 
sibilities for control applications. By means of square 
waves it is possible to convert frequency values into 
corresponding amplitudes which in turn can be used 
to operate indicating instruments, relays, or control cir- 
cuits. In other words by square waves it is possible to 
produce a current directly proportional to the number of 
cycles per second. Even though the potentialities of 
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Tightness in bolted parts is es- 
sential; nothing must be left to chance. 
Every precaution is taken to insure the 
qualities that give unfailing tightness in 
Reliance Spring Lock Washers. 


As a guarantee of their quality, 
all steel used in Reliance Spring Lock 
Washers is purchased to rigid specifi- 
cations and cold drawn in the Reliance 
mill under the supervision of exper- 
ienced Reliance personnel. 


EATON SPRINGTITES 


The all in one unit, qual- 
ity spring lock washer 
preassembled on a bolt 
or screw. Cuts produc- 
tion cost by increasing 
production efficiency. 


Throughout the manufacturing 
processes, frequent checks are made for 
quality and accuracy. 


This constant, careful checking 
and complete control from raw material 
to finished product guarantees customer 
satisfaction when Reliance Spring Lock 
Washers are used on your product. 


Write for complete information on 
Reliance Spring Lock Washers today. . 


RELIANCE SNAP RINGS 


Snap, bearing, lock retainer 
rings used on shafts, in 
counter bores, and on outer 
races of bearings. Cut pro- 
duction cost—save time and 
material. Write for Folder 43. 
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RELIABLE, 


_— High 


Quality at 
FORMER Prices 


As you know, government price controls on springs have been removed. 
Many elements in spring production costs have advanced for all pro- 
ducers. But, so far, most types of Reliable Springs have mot been in- 
creased in price. Reliable itself-has been able to obsorb many of these 
higher expenses, by the addition of unique cost-cutting equipment, 
through better production methods, which combine precision and em- 
ployee incentives,.and also by securing larger volume. 





? 
* 










Maintaining always our strict standard of quality, Reliable is now making 
the finest springs, wire forms, and light stampings in its history—and 
pricing them, in most cases, vo higher than before. Are you sure you 
are purchasing YOUR supplies of these products most advantageously 
to YOU? 


Send for Reliable Spring Catalog 


We can give particularly good delivery NOW on compression, 


extension, or torsion springs of .015 to .092 wire. 





THE RELIABLE SPRING & WIRE FORMS CO. 
3167 Fulton Road Cleveland 9, Ohio 
Representatives in Principal Cities 


YOU CAN RELY ON LPEE LEAP E LL 


Keliable Springs 








square waves for control have not been exploited greatly 
at present they present a valuable tool for the control 
or visual indication of speeds. 

Since the fundamental frequency of the square wave 
used for control is relatively low and the purity require- 
ments are not as stringent as in laboratory equipment, 
square waves can be produced by applying the frequency 
being analyzed to the control grids of two gas-filled 
thyratrons arranged for push-pull input. Usually the 
strength of the impressed frequency is so low that it 
must first be amplified before being impressed on the 
thyratron control grids but this detail of the circuit 
depends entirely upon the application. The use of the 
thyratrons for the generation of square waves for con- 
trol is entirely feasible because the life of the tube is a 
function of the number of cycles of operation. At fre- 
quencies less than 100 cps the tube life is very long, at 
1000 cps the shortening effect is noticeable but even at 
30,000 cps the cost of the tubes is not prohibitive. 

The thyratron is an- ideal wave-clipper or limiter 


Chpper Phase inverter 





Fig. 10—Schematic circuit of a square-wave generator 
employing the clipping of a sine wave. 


because, once conducting, it will continue to carry cur- 
rent until its anode voltage is reduced to zero or to a 
point below its extinguishing voltage. Once the tube 
has ceased conducting it will not start again until the 
voltage impressed on the control grid reaches the critical 
value. Since the voltage impressed on the control grid 
merely acts as a trigger it does not affect the amplitude 
of the current flowing through the thyratron during its 
conducting cycle. Hence a single thyratron generates a 
series of square pulses each time the impressed fre- 
quency swings positive. Two thyratrons, working in 
push-pull, generate a square wave whose frequency is 
the same as the impressed frequency. Since the clipper 
action of the tubes is set at a predetermined amplitude 
the amplitude of the square wave is independent of 
the amplitude of the impressed frequency. 

In control devices the square waves from the thyra- 
trons are fed into a differentiation circuit which converts 
them into a series of sharp-peak pulses. These are then 
rectified, and amplified if need be, to produce a direct 
current which will be steady if the instrument or relay 
has enough mechanical inertia. If not, additional elec- 
trical filtering must be provided to integrate the series of 
pulses into a useful steady current. Since the number 
of pulses and hence the steady current is dependent upon 
the frequency of the impressed signal and independent 
of its amplitude, the square waves generated by the 
thyratrons produce a convenient means of frequency-to- 
amplitude conversion for control purposes. 

An interesting example is the electronic tachometer 
introduced recently. In it a pulsating current propor- 
tional to the speed is produced by a beam of light, re- 
flected from a rotating member, picked up by a photocell. 
This pulsating current is converted into a square wave 
proportional to its frequency which is fed into a dif- 






ELECTRICAL MANUFACTURING 








AUGUST 1946 


- You Can Still Give Electrical 
Equipment The Moisture And 
Corrosion Protection Of 
Lumarith Cellulose Acetate 
Film Insulation. 


In combination with asbestos, glass braid, 
mica or silicones, Lumarith film insulation can 
be counted on for efficient, long-life opera- 
tion at temperatures considerably above its 
rated softening point. That is because Lumarith 
is a thermoplastic, with chemical breakdown 
point far higher than this softening point. 
Lumarith cellulose acetate film insulation 
will not promote corrosion—even when in 
contact with current-carrying copper wire 
and moisture. It provides complete corro- 
sion protection for even the most delicate 
equipment. 

Investigate the electrical possibilities of all 
Lumarith plastic materials: molding mate- 
rials, sheets, rods, tubes, films. Send for 

booklet entitled, “Celanese Synthetics for 
the Electrical Industry”. Celanese Plastics 
‘Corporation, a division of Celanese 
Corporation of America, 180 Madison 
Avenue, New York 16, N. Y., producers 
of LUMARITH, FORTICELT, CELCON’, 
CELLULOID*, VIMLITE*. 


ELECTRIC RANGE WIRE (Size 16) . . . Primary insula- 
tion, Lumarith Cellulose Acetate, secondary insulation, 
Asbestos. This Lumarith insulated wire is depended upon 
for efficient operation at temperatures considerably 
higher than those encountered in average electrical 
installations. 


*Reg. U.S. Pat. Off. tTrade Mark 
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Shell Type 
MOTORS 


Compact and Efficient 


Design is often facilitated and efficiency increased 
by making the motor an integral part of the machine 
or appliance. This type is particularly suitable where 
one of the motor speeds available is directly applicable 
to the purpose. 


The stator is pressed into a heavy steel shell and the 
rotor is bored to your specifications. Rotor is dynam- 
ically balanced on a test shaft with key in place. 


Ratings range from 14 to 7/2 HP; speeds 1150, 1750, 
and 3500 rpm. Built for A.C. single-phase or multiphase 
currents. 


OHIO MOTORS INCLUDE 


Split-Phase Induction to 1/3 HP Shell Type to 7!/o HP 
Direct Current to 1 HP Torque to 100 oz. ft. 
Capacitor to 2 HP Synchronous to '/o HP 
Polyphase to 2 HP A.C. to D.C. Motor Generators to 


Aircraft Motors 500 watts 
High to Low Voltage D.C. Dynamotors up to 300 watts. 





Tell us your requirements and we will advise with you 


THE OHIO ELECTRIC MFG. CC. 


5905 Maurice Avenue Cleveland 4, Ohio 


CHESTER BLAND, President 














ferentiating circuit. The sharp peak pulses produced 
by the differentiating circuit are rectified and applied 
to a d-c milliameter which indicates their average value, 
so giving an indication proportional to speed. 

Square waves, though still not fully exploited, already 
have simplified many testing procedures, particularly 
those required by electronic equipment the satisfactory 
performance of which depends upon its ability to handle 

Mu/ti - Vibrator 


Clipper Tube Output Tube 


Synchronaing 
Voltage 


P (Frequency 
Adjustment) 





Schematic circuit of a multi-vibrator type of 
square-wave generator. 


a wide range of frequencies without discrimination. In 
addition, square waves have proved their worth in the 
control field where it is necessary to convert frequency 
values into corresponding amplitudes which are inde- 
pendent of the amplitude of the impressed signal. It is 
reasonable to expect that square waves will find even 
greater uses when they are more universally understood 
and appreciated. 





Appearance Design Also a Factor 
in Heavy Industrial Apparatus 


(Continued from page 116) 





and new methods of manufacturing and assembly have 
been incorporated in recent years, and these have all 
been a factor in enabling the appearance designer to at- 
tain better results. 

In the field of control apparatus, designers have been 
working on everything that would lend itself to im- 
proved appearance ; line starters, safety switches, and all 
types of switchgear including large and small circuit 
breakers. While progress has been slow on certain of 
these devices, nevertheless they all are beginning to show 
the results of designers’ efforts. 

Often, a large part of switchgear equipment is en 
closed in steel cubicles, in which case about all the de 
signer can do is to try to round off corners and see that 
the handles and knobs are designed for appearance as 
well as ease of operation. 


FINISH AND COLOR 


One of the biggest problems which has especially con- 
fronted electrical manufacturers has been the question 
of finish. For many years gray or black has been the 
accepted finish for electrical apparatus, with gray used 
on about 90 per cent of the products. The chief trouble 
seems to be that each manufacturer used different tones 
of gray and some large producers had two or three hun- 
dred different so-called grays. The net result was that 
a customer might order machines from several different 
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ORE than 400,000 standard headed and threaded 

fastenings are made by bolt manufacturers. Thou- 
sands of these standard products are always in stock, and 
those not in stock can be produced quickly. 


We also make “specials” to your order, when you really 


need a “special”. 


But we frequently receive blueprints of special bolts or 
headed and threaded products which so closely resemble 
standard products we make, that we feel compelled to call 
this to our customers’ attention. All “specials” require 
both special tools and dies, and special operations—as 
well as special routing, handling, inspection and even 
packing—all along the line. This results invariably in 
higher production costs and slower shipments. 


Now, especially, production time saved means money 
saved—and deliveries of fastenings as well as other com- 
ponent parts should not hold up your production. Now, 
especially, your. production costs must be kept low to 
insure a reasonable profit on manufacturing. 


Do not hesitate to ask for the services of Lamson engineers. 
They are trained to help you determine which standard 


LAG SCREWS - SEMS - LOCK NUTS .- 


CAP SCREWS - 


bolt and nut products will fit into the design of your product 
most efficiently and economically. They are experienced in 
having done this for our customers many times before 
with tangible advantages that our customers appreciate. 
Ask a Lamson engineer to call to talk it over. 


THE LAMSON & SESSIONS COMPANY, 1971 W. 85th St., Cleveland 2, Ohio 


Plants at Cleveland and Kent, Ohio; Chicago and Birmingham 


——-HERE’S A COUPON FOR YOUR CONVENIENCE-—-— 


THE LAMSON & SESSIONS COMPANY + 1971 West 85th Street * Cleveland 2, Ohio 


(“THE LAMSON BLUE BOOK”—is our standard catalog of standard 
products excepting our aircraft products. Sent gratis on request 


C “BOLTS, NUTS AND SCREWS”— 1944 Revision. Cloth bound. Limited 
edition, 180 ae of technical, practical information. Sent prepaid 
for $1.00—check or cash must accompany your order. 

cc  — 


! 

| 

| 

| 

| 

| 

| Authentic engineering data, charts, tables i in one cloth-bound 169 page 

{ volume, “BOLT, NUT AND RIVET STANDARDS,” may be obtained from t 

| publishers, American Institute of Bolt, Nut and Rivet Manufacturers, 
1550 Hanna Building, Cleveland, Ohio for $1.00, prepaid, if remittance 

| accompanies your order. 

| 

| 

| 

| 

| 

| 
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COTTERS - SET SCREWS - DARDELET RIVET BOLTS .- 


LAMSON & SESSIONS 


Ask your Jobber for the Lamson Line 


'UDS - STOVE BOLTS - SHEET METAL SCREWS- WIRE ROPE CLIPS. PIPE PLUGS -WEATHER-TIGHT BOLTS - MACHINE SCREWS AND NUTS: SPECIALS 


KEY BOLTS 























MFG. CORP. 
48 Pequot Road, Southport, Conn. 


TC. O.JELLIFF 





SIGNALING TRANSFORMERS 


For the operation of 
A.C. annunciators, con- 
trols, horns, recorders, 
relays, etc., requiring 
greater low voltage 
power that can be sup- 
plied from bell ringing 
transformers. Designed 


Covers removed to show for intermittent duty. 
wiring compartments 

for primary and second- 

ary circuits. 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 


DETROIT 7, 


MICH. 

























suppliers and the resulting installation was often con- 
fusing to the eye. Many customers therefore went to 
the expense of repainting the equipment. Even the vari- 
ous divisions of large manufacturers used different grays 
so that although a customer might order apparatus from 
only one supplier, the results were still conflicting. 

Many designers were acutely aware of the situation 
but nothing much-was done about it until after the out- 
break of the war when the Bureau of Ships became one 
of the chief industrial customers. Preliminary work on 
color standardization had been already started by the 
Westinghouse Electric Corporation prior to this: time. 
Eventually naval headquarters asked designers and color 
experts from three of the largest suppliers of marine 
apparatus to recommend a standard for both finish and 
illumination of control rooms on ships. As a result of 
this meeting, work on this problem was intensified and 
eventually recommendations were made which were ac- 
cepted.* 

The fact that the Navy had so readily accepted the 
proposed color scheme encouraged representatives of 
Westinghouse and the General Electric Company to ¢on- 
tinue their efforts to try to establish a standard for in- 
dustry. During peacetime operations it was found that 
these two companies together used over three hundred 
gray finishes on apparatus of all types. After two years 
of study the design staffs of these companies were able 
to offer a practical and harmonious set of grays which 
could be used either singly or in any combination with 
pleasing results. They are only four in number. Rang- 
ing from a very light gray for indoor use to a very dark 
gray for outdoor use on sub-station equipment, these 
four grays provide sufficient variety to satisfy any in- 
dustrial need. 

As a result of our experiments we have been able to 
stimulate interest, not only in our own organization, but 
have also awakened our customers to the fact that indus- 
trial equipment can be efficient and still have plenty of 
eye appeal. 





Selected List of 
Scientific and Industrial Reports 


(Continued from page 150) 





low alloy copper-bearing cast steels particularly useful for 
castings where a saving in weight. is desirable. With manganese 
and silicon present in amounts higher than normal, an excellent 
combination of properties is obtained. Copper steels can be 
welded easily, and have excellent tensile properties at sub- 
zero temperatures, and copper steels containing molybdenum 
are potentially useful for high temperature applications. Copper- 
bearing steels are more resistant to oxidation at high tempera- 
tures than are carbon and carbon-molybdenum steels. Twenty- 
one graphs of properties of this alloy are given, as well as 
a bibliography of 18 items. 


Protective coatings for magnesium and its alloys. Bakelite 
Corporation. (OSRD Report 1462.) PB 12144. 1943. 9 p. 
Price: Microfilm—50¢; Photostat—$1.00. 

A preliminary investigation of protective coatings for mag- 
nesium alloys. A number of clear coatings were tested for 
their moisture excluding properties. The best of these are to be 
tested further with various corrosion inhibiting pigments in- 
corporated in the coatings. For later report, see PB 12145. 





— See “Start Your Color Standardization with the Grays,” Exvectricac 
MANUFACTURING, November, 1945, page 115. 
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PALM BROTHERS DECALS 


Call attention to your distributors—and get that extra 
Baines senate Soci ® sales lift through the eye catching dominance of Palm 
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Synchronous Motor Timers 


for Automatic Control of Cycles 
(Continued from page 113) 


before completion of the cycle as the pointer moves 
back to the zero mark. Its position at any moment 
shows the time that is left. 

By modifying the dial and pointer arrangement the 
time elapsed from the start of the cycle may also be 


registered. This is accomplished by providing two 
pointers, one of which is set to the length of time re- 
quired, thereby starting the synchronous motor. A 






second pointer is rotated by the motor towards the first 
pointer, starting from zero, thus registering the actual 





Only 1}" dia. Projects 


> on ; 
but 35" from mounting Struthers-Dunn, Inc. 


surface. *% Exclusively Clarostat. Hundreds 


of thousands of these ultra-compact 
potentiometers and rheostats have 
been in use for many years. Orig- 
only. inally developed as an adjustable 

center-tap control across tube fila- 
Standard resistance tol- ments, this type has found many 
erance 10% plus/minus. other uses in radio, electronic and 
electrical assemblies. Handy. Inex- 
pensive. Dependable. 


2 ohms minimum to 1000 
ohms maximum. Linear 


ee 


threaded mounting 


L lw : 
bushing. {" dia. shatt. % Literature on request . . . 


A A 
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CLAROSTAT MFG. CO., Inc. - 285-7 N. 6th St., Brooklyn, N.Y 





CHOOSE THE H-P-M I OZ. 


Fig. 8—The camshaft driven by the synchronous mo- 


MACHINE ae) * VERSA igs tor in rear operates the contacts in accordance with 
PRODUCTION MOLDING the cam setting. The magnetic clutch shown at left 


controls start and stop of cycle. 


elapsed time. When the two pointers coincide the cycle 
is completed and the automatic resetting feature returns 
both pointers to zero. This latter feature is desirable 
where the equipment operated must be subject to instant 
visual observation to note the time it has been in opera- 
tion and at the same time provide a safety feature to 
prevent a cycle time beyond that which is required. This 
type of timer is also used extensively in the medical 
equipment field such as X-ray machines, infra-red lamps 
and sterilizers as previously described. 

By a different arrangement of contacts, pointers and 
eR NAMIE oF dials, the same basic type of timer can be used for in- 
gp pear eA re aa dependently setting the lengths of both closed and open 
Aha Taio ht un Te circuits. Fig. 12 shows the arrangement of the dials 


The H-P-M 9 ounce capacity plastics 


straight-line hydraulic mold clamp guar- and pointers. One dial and pointer is set for the time 
aH eo ; 

tr ee cycle of the normally closed contacts, whereas the other 

provides for rapid die change-over. - 7 , 

SP ROS BA 8 NOs Sa actuates the normally open contacts. This has the ad- 

a vantage over the simple cam-driven timer which oper- 

se hatte seth cbt htana ates a double throw switch that one circuit can be open 


or closed as desired without affecting the other circuit. 

, WZ Hyclraukic The same function is performed by a combination of 

two independent timers, mounted together in one hous- 

| r Tl EC i | ) N M AC a | N ES ing and commercially available from a number of manu- 
THE HYDRAULIC PRESS AFG. COMPANY « Mount Gilead, Ole, U.S.A. facturers as one unit. This type of timer is success- 
fully used on automatic machine tools to control both 
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, join plastic handles and knobs have scored a 
eye Aluminum. Because they will seldom 


pécome too hot to handle comfortably, they are an attractive 


nuisance of hot pads —the sting of seared fingers. Their soft, 
smooth finish is a pleasing contrast to the shiny, sparkling 
metal. Write for Aico’s new illustrated book. Get acquainted 
with plastics. See how you can add plus features to your 


product by using Aico precision molded plastics. 


LDING AMERICAN INSULATOR CORPORATION 
BP La ge NEW FREEDOM, PENNA. 


Oy A Aaa 
Hes e arto) Le sa Sales Offices—Cleveland, Detroit, New York, Philadelphia 
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the idle and running time and to provide adjustment tor 
the two cycles to accommodate varying conditions. 

3y using a different dial arrangement so-called per- 
centage timers are available. Once the total length of 
a cycle has been established and a certain operation in 
that cycle has to be performed for a portion of the cycle, 
percentage timers can be installed. The dial is usually 
adjustable from 5 to 95 per cent to provide different 
settings within the overall length of the cycle which, 
however; cannot be changed. A frequent use for this 






The New Brush Holder 
with the 4 Features 














R. W. Cramer Co., Inc. 


Bs Clamp mounting eliminates close tolerances on stud 
diameters—and avoids stud marring. 


2. Stop screw prevents displacement of brush under 
shock. 


3. Undercut Trigger for spring adjustment maintains 
position under shock and vibration. 


4. Cotter pin and slip stud allow rapid easy spring re- 
placements. 
Send for folder with descriptive engineering data. 


We manufacture special brush holders for specific re- 
quirements; your inquiries are solicited. 


Pusurx Mera Provucrs, Inc. 


100 SIXTH AVENUE, NEW YORK 13, N. Y. 





WANT HIGH-SPEED SOLDERING? 


I 5 eae | 
G-E SOLDERING IRONS 


STURDILY BUILT 


Fig. 9—Two timers built into the induction heating 
generator provide adjustable control for each heating 
coil operated by the generator. 


type of timer is as controller for electric heaters where 
heating is controlled by turning on the current for a 
given number of seconds each minute or other previously 
established time. For use in special applications the 
dial may be calibrated in any units instead of percentage. 
If the dial.and pointer are replaced by a counting 
mechanism which registers in terms of time, the timer 
can be used to present a permanent record of the time 
of its operation. This type of timer is known as a 
running time meter and can be incorporated in any type 
| of electrically operated circuit, machine or system to 
| register automatically and cumulatively the total oper- 
ating or idle time. They are used to record the operat- 
ing time of vacuum tubes so that replacements can be 
made before an actual failure occurs. On automatic 
ww machinery they can be used to indicate the total number 
oe Sastine 'ASrS-t87, of hours of operation, thus forecasting the need of 
on ea, Apreratus Sept. servicing and the replacement of worn parts, to check 
eo ~  \ General Electric = the number of hours of operation of equipment or ma- 
. Company, Schee ° ° ° 
o terial to be tested as in laboratories. 

ot eal So far we have ignored the original application of 
| synchronous motor timers which was their use in elec- 
tric clocks. This, however, is an obvious application 


EASILY REPAIRED 


MODERATELY PRICED 


wet 







al we Write today for Bulletin 
GEA-4519. Address 
> 








\ nectady 5, N. Y. 
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- ‘FREE : which is of not too much interest to the designer of in- 

LET . dustrial equipment with the exception of the recently 

BOOK developed preselector clock—see Fig. 13. This can be 

ro incorporated into equipment that has to be operated once 

GENERAL ($6) ELECTRIC every 24 hours. An interesting application is this unit’s 


incorporation into commercial radio sets. By connect- 
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The word “new” is putting it conservatively ... this Motor Starter, designed and 
manufactured by the builders of famous Master Guaranteed Motors, is truly 
revolutionary! As you can readily see, the outstanding feature is single button control. 
One button only serves for both start and stop. The signal at the control station 
indicates whether it is “on” or “off.” In this preview we are focusing attention 


on the single push-button feature. You may learn about Master’s many 


other innovations in starter design by writing for Bulletin 200-A. 


THE MASTER ELECTRIC CO. 














Universal Winding Company offers the most complete 
range of compact machines for quantity production of 
coils, singly or in multiples. 



































INVESTIGATE 
THESE MACHINES— 


No. 84 Winds 1, 2, 3, or 4 coils at 
once. “Gainer mechanism”’ and cali- 
brated “‘strap-type” tensions insure 
accurate, uniform winding, also quick 
change-over. Simple design, rugged 
construction assure long life. 


ee 
ee litle mel 


rT No. 96 Winds 1 or 2 coils at once. 
worcester yy Wire and cotton mechanically guided. 
See | Automatic counter. Quick change- 
over. Adjustable for wide range of 
coil sizes. 


No. 103 Same as No. 96, but with 
larger capacity. 


CRP a 
see ue ee 
ear) 


7” max. diam 
to 8” length 
Wires from No. 18 
OD BO me: 
with special tension 


No. 98 Winds 1 or 2 coils at once, 
with automatic guiding. Wire turns 
placed in grooves formed by preced- 
ing layers — for maximum density. 
Automatic stop at end of coil or end 
of each layer, as required. 


No. 102 1, 2, 3, or 6 individually- 
operated winding heads. 500 to 2500 
r.p.m. Output is synchronized on 
basis of handling time per coil. Wire- 
layer length quickly adjusted. Auto- 
matic stop. 


No. 104 Winds 4 to 14 coils in stick 
form. 500 to 2500 r.p.m. Paper auto- 
matically inserted. Uniform overlap 
at all diameters. Adjustable traverse 
mechanism. Automatic stop. Rapid 
transfer. of wire turns. 


No. 105 Winds 10 to 28 coils in stick 
form. 500 to 2500 r.p.m. Sensitive 
“strap-type” tensions insure smooth 
flow of finest wires. Rapid change- 
over. 


Write us for illustrated bulletins on 
any of above machines 


ee 
coils for heavy duty 
16 Lr) ae 
Pe Rae au) 
a ue ea) 
No. 20 
Also to No. 30 


Ae ue 
without insulation 
between layers 
ce) ee 
Pee Ce a 
se ue eek 
Ce 


em | 
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rectangular 
f ur eee 
we ea 
see eee) 
to No. 42 


Paper -insulated 
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rectangular 
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P.O. Box 1605, Providence 1, R. lI. 
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Paragon Electric Co. 


Fig. 1O—A time switch for special applications with 


reduced-voltage “on” and “off” 


stage between 
positions. 


ing the power circuit of the receiver through this unit, 
the radio can be used as an alarm clock by having the 
timer switch on a previously selected station at the 
desired time. 

In the above discussions, we have touched on the 
different commercially available types of timers. They 
lend themselves readily to be installed singly or in units 
into various kinds of automatic machinery and instru- 
ment panels. Their small overall dimensions permit 
them to be installed with the minimum of space require- 
ments. They may be used singly or in any number of 
combinations to permit control of a large variety of 
circuits and conditions. To facilitate installation, timers 
may be obtained with different types of housings to suit 
the application. One design of manually pre-set timer 
merely requires a hole in the mounting panel large 
enough for the output shaft to pass through. The 
pointer and dial are then removed from the timer, the 
mechanism is positioned in back of the panel and the 
dial and pointer remounted on the outside. 
duces a flush, simple mounting. 


This pro- 
Other types of enclos- 
ures are available for surface as well as flush mounting. 


Potter & Brumfield Mfa. Co 





Fig. 11—This timer is provided with an attachment 
that visibly indicates the operating time of the timer 
and sounds an audible warning signal on completion 
of the cycle. 
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Vv We're proud of our old-timers 


at General Industries. Not just 
because of their collective 358 
years of plastics molding experience; but mainly 
because they’ve applied their wisdom to the 


modern methods of today. Result . . . molded 
plastics that attain the hallmark of quality plus. 

Naturally, we’re always alert for every new 
scientific or mechanical development that means 
better results for our customers. Examples . . . 
the addition of heatronics to our plastics molding 
operation—the use of the finest and latest mold 
making equipment and the employment of in- 


AUGUST 1946 


fallible scientific testing instruments. But we 
temper our youthful enthusiasm with these men 
of age and experience who tell us whether or not 
new methods or machines will help us make your 
plastics molded job better or less costly. 

It gives us a great feeling to know we’ve got 
our wise old-timers on which to depend, and we 
know you'll get great satisfaction and realize 
dividends from the knowledge that these years 
of wisdom are back of your finished product. 
Consult our skill and experience on your plastics 
molding problems. 
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by Gramer 


% Choose wisely when you select coils and trans- 
formers and your product will be more efficient, 
less costly, more saleable. Write to Gramer—ar- 
range for a production sample. Get prompt quota- 
tions and quantities shipped in accordance with 
present-day delivery schedules. 












LOW VOLTAGE 


{ | TRANSFORMER 


FULLY ENCLOSED 
TRANSFORMER 
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MAGNET LAYER WOUND 
COIL COIL 


JUST OFF THE PRESS! 


Write for NEW CIRCULAR on 


COILS and TRANSFORMERS 


GRAC OIL 


“One Good Turn -or a Million” 


THE GRAMER COMPANY 


Clectrical Coils and Sransformers 
2734 WN. PULASKI RD., CHICAGO 39, ILL. U.S.A. 

















Eagle Signal Corp. 
Fig. 12—Two independent dials and pointers permit 
independent control of two different circuits. 


They may also be secured in self-contained cases which 
can be placed anywhere and merely require the neces- 
sary electrical connections. For operation under haz- 
ardous conditions, dustproof, explosion-proof and drip- 
proof enclosures are available. Space prohibits illus- 
trating more than a few applications of synchronous 
motor timers. Their use is only gradually beginning 
to be accepted by the average designer, and their appli- 
cation is limited only by the imagination of the design 
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3 Position | oe 3 ies adio set 
| Switch : , 


Telechron Inc. 
Fig. 13—By incorporating this 24-hour timer into a 
radio set, the receiver may be used as an alarm clock, 
setting the timer to turn on the radio. 


engineer. They have a definite place where accuracy 
of time control is either necessary or would relieve an 
operator of tedious observation. 


The following manufacturers of synchronous motor timers 
cooperated in the compilation of the material for this article: 


Automatic Temperature Control Co., Philadelphia; R. W. 
Cramer Co., Centerbrook, Conn.; Eagle Signal Corp., Moline, 
Ill.; General Electric Co., Schenectady, N. Y.; Haydon Mfg. 
Co., Forestville, Conn.; Industrial Timer Corporation, Newark, 
N. J.; Paragon Electric Co., Chicago; Potter & Brumfield Sales 
Co., Chicago; Struthers-Dunn, Inc., Philadelphia; Taylor Instru- 
ment Companies, Rochester, N. Y.; Telechron, Inc., Ashland, 
Mass.; Zenith Electric Co., Chicago. 
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LET BENTLEY, HARRIS WAR-TIME RESEARCH PAY DIVIDENDS FOR YOU TODAY. 





In the giant transports that carried American 
supplies over the Hump to China, brush shunts on 
the generators required an electrical insulation that 
would not burn even in direct contact with flame, 
would not crystallize even at sub-zero tempera- 
tures. Now read what the brush manufacturer re- 
ported: “The flexible, non-fraying Fiberglas Sleev- 
ing with high dielectric strength, which Bentley, 


answer to one of our most vexing( (prob) 


Harris developed for our brush shunts, eset 9 


hhera 
 SLEEVWGS 


Test BH Fiberglas Sleeving in your own plant, 
in your own product—under actual service con- 
ditions. Compare it with ordinary saturated sleev- 
ing. See how it speeds up assembly. Resists grease, 
oil and moisture. Will not burn even in direct 
contact with flame. Learn why America’s leading 
ers of home appliances, radios and industrial 
ipment have standardized on BH Fiberglas 

Sleevings in their plans for post-war production. 


BENTLEY, f 







Co., CONSHOHOCKEN, PA. 












*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). ‘‘Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp. 


Bentley, Harris Mfg. Co., Dept. M-1 Conshohocken, Pa. 
Send samples of BH Fiberglas Sleeving for— 


USE COUPON NOW——————————— — — — — — — — — — — — —.- 


(product) 


I am principally interested’ in an insulation that is: [] Non-fraying; [] Flexible as string; [] Non-burning; [] Heat Resistant to 1200°; 
CL) Unaffected by oil, moisture, grease; [] Non-cracking when bent; (] High dielectric. 
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Specifications 
® Motor Type KS-837 
® Model I-S 225S 

® Approx, 1/20 H.P. 
®Speed 1140 R.P.M. 
©115 V. A.C. 60 cycles 
® Split phase induction 


®Continuous duty 














Where quiet, vibrationless operation and long 


life are essential, we recommend this special 


Ostermotor 


for your continuous-duty fan and 
blower applications, such as oil, 
gas, or steam unit heaters — oil burn- 
ers — air-conditioning units — etc. 


Construction features: Motor is 
totally enclosed. Tubular steel 
stator housings are rabetted to 
fit die cast end bells, providing 
perfect alignment. Bronze sleeve 
bearings are grooved for best 
oil distribution. Oversize felt oil 






John Oster Mfg. Co., 8 Main St., Racine, Wis. 


Specialists in special motors — series, split phase, capacitor, 
synchronous, and shaded pole in fractional h.p. ratings. 


retainers feed oil to shaft 
through two spring tension 
wicks at each bearing. 


Resilient neoprene motor 
mountings absorb vibration — 
are not affected by oil and 
grease. Can be furnished with 
standard motor mounting di- 
mensions. Finished in black, 
baked enamel. Length over 
bearings, 83”. Housing diam- 
eter 4-27/64". Weight 15 lbs. 

Orders for this motor are 
now in production. If you need 
special motors for your prod- 


- ucts, write for information. 
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TYPE 
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UNITS 





re 


T2 
Lampholder 


with 
T2PC 
lens-cap 


with 
T2MC 
lens-cap 


T2 lampholder, molded of bakelite, holding lip, dia. 
11/16”. Tip of lamp bulb protrudes sufficiently to be 
removed from front of panel without use of special tool. 


Very low current consumption bulb (0.038 max. amp. 
on 24 volts). Series resistor of small size on 120-220- 


440 volts, etc. 


T2PC Lens-cap, molded in plastic. 


T2MC Lens-cap, metal cap with glass lens. 
WRITE TODAY FOR CATALOGUE 


The H. R. KIRKLAND CO. 


| 810 KING ST. 


MORRISTOWN, N. J. 


Improved Cathode-Ray Tubes Are 
Ready for New Product Designs 


(Continued from page 124) 









which allowed time for the development of the more 
spectacular offensive weapons. It should be pointed 
out that a majority of the ideas outlined above were not 
new ; indeed, some of the principles had been known for 
many years. It was slow, hard work and painstaking 
attention to the smal] details of design which permitted 
great strides to be made. And, fully as important as the 
engineering work involved, were the remarkable achieve- 
ments of the production men who found ways of main- 
taining these small details while expanding their output 
and increasing their speed. 

The application of high-frequency induction heating 
to the making of metal-to-glass seals was one new tech- 
nique which offers great possibilities for the future. This 
was first applied to the sealing of the contact buttons 
previously mentioned. A jointed arm was intreduced 
through the neck of the bulb. In the end of this arm 
was positioned a sharp-edged metal cup. This cup was 
swung over against the wall of the tube and heated from 
the outside by current induced from a small coil. As 
the cup became hot, the glass melted under the edge oi 
the cup and the resultant plug of glass was pushed out. 
The contact button was then set in the hole, with its 
rim supported on the glass. It, too, was heated by 
induction until a seal was made. The entire heating cycle 
requires only five or six seconds. This same idea was 
later applied to sealing the deflecting rod in the radial 
deflection type of tube. In this case, the end of the rod 
was heated to punch a hole in the tube face. The rod 
was then lowered to the proper position and again heated 
to form a seal. 


MECHANIZED PRODUCTION 


Whereas most previous cathude-ray tube manufac- 
turing had employed hand methods, a great deal of 
mechanization was accomplished during the war and 
many novel factory techniques were developed. Partic- 
ularly was this true of equipment for exhausting the air 
from the tube. Rotary machines, built on the same 
general principle as those used for exhausting lamps, 
but much more complicated, became fairly common. In 
at least one instance, a radical departure was made in a 
straight-line machine. In this machine, a complete ex- 
haust system was constructed on each of twenty-four 
wheeled carts. The oven required to heat the tube 
during processing was constructed on a straight line 
and was stationary. The carts moved through the oven 
on a track, with the necessary voltages for operating the 
pumps and treating the gun parts being supplied thru 
sliding contactors. Since no valves between the exhaust 
pumps and tubes were needed, as is the case with a 
rotating machine, a higher degree of vacuum could be 
attained even though the process was speeded up con- 
siderably. Tubes which could be exhausted at the rate 
of six per hour in 1941 were coming off this machine 
at the rate of 30 per hour at the end of the war. 

It was the willingness of the industry to work out 
new ideas such as these, as well as to improve the de- 
tails of old ideas, which permitted tremendous expansion 
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When you want automatic operation—and 
want it positive, simplified, compact—you'll 
want to investigate Namco Solenoids. 
They’re engineered to your specific application 
—not just taken off a shelf and shipped to fill 
an order. We’d welcome the opportunity to 
recommend the size and style best suited to 
your job. Ask for Engineering Bulletin EM-46. 
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a shelf bracket to a plate glass 
wall without lateral strain which 
might cause cracking. B. F. Good- 
rich Rivnuts with Koroseal sleeves 
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compensated for expansion and 
contraction of the metal, keeping 
Rivnuts securely anchored. Rivnuts 
in turn provided secure foothold 
for the attachment screws. Perhaps 
you have a tough problem that 
Rivnuts can lick. Why not check 
up now? Write for new “‘Rivnut 
Data Book’‘—40 pages of facts 
and pictures ... free! Address 
The B. F. Goodrich Company, 
Dept. EM-8, Akron, Ohio. 
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of manufacturing capacity. RCA, the largest supplier 
in the field, produced less than 2000 cathode-ray tubes 
per month in 1939; by June of 1944 they were turning 
out in excess of 40,000 tubes per month. DuMont, 
Sylvania, General Electric and National Union under- 
went similar expansions, and several additional com- 
panies entered the field during the war. 

What does all this mean in terms of the present? It 
means, for one thing, that there is a vast excess of manu- 
facturing capacity over the needs for industrial cathode- 
ray tubes, even though that field is expanding rapidly. 
The most logical product to occupy that excess capacity 
is television tubes. Not all of the ideas mentioned have 
direct application to television but the new techniques 
and the improved methods all will contribute to vastly 
improved pictures over the air. For example, improved 
focus to give more detail in the picture, improved screen 
materials and screen application methods to give brighter 
and more contrasting pictures, and high-speed produc- 
tion methods to give lower cost dre tangible benefits 
which the public will realize immediately. The presence 
of additional manufacturers with a background of. war- 
time experience will mean keen competition which will 
insure the public of continually improving quality and 
decreasing cost. The cathode-ray tube industry is not 
suffering from its own reconversion ills; it is ready to 
go with bigger, brighter and finer television tubes. 
Rather, we might say that it is temporarily indisposed 
because it cannot sell its product directly to the public, 
but must wait patiently until the manufacturers of re- 
ceiving sets have solved their reconversion problems. 
That day is approaching ever closer; 1946 will see 
quantities of cathode-ray tubes rolling off the line. 
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company with other natural resins, has lost much ground 
during the recent years. On the other hand, this com- 
petition has forced both the producers in British India 
and the importers overseas, particularly in the United 
States and Great Britain, to take effective steps toward 
improving qualities and developing new fields of appli- 
cations through intensive research. 

In the first direction, much progress has been made in 
raising the standards of the natural resins as gathered 
and refined in the primary markets; and the resins as 
they are now imported meet rigid requirements for uni- 
formity, purity, and freedom from adulteration. In the 
second direction, research has emphasized the resins as 
important basic raw materials rather than as commer- 
cial products. Studies of shellac have therefore been 
largely in two broad areas: (1) To use the commercial 
forms of shellac as the springboard for developing vari- 
ous chemically modified compounds with improved prop- 
erties for established applications, or with suitability for 
new applications; and (2) to break down the fractions 
of shellac and utilize these constituents as starting ma- 
terials in other new compositions. One particularly 
direct field of investigation of interest to the electrical 
field has been the development of improved molding 
compositions for high voltage insulators, already, as 
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use of retaining rings on Delta Drill 
Presses. 
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They save money and metal. 
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| formity and reliability of qualities. 
| forms they find a multiplicity of industrial applications. 


mentioned previously, an important application for shel- 
lac. Still another research project of importance in the 
electrical field is the continuing investigation on the di- 
electric characteristics of films of shellac varnish. 

Prior to the war research activities centered at the 
Indian Lac Research Institute, Ranchi, British India ; at 
the London Shellac Research Bureau ; and, in this coun- 
try, at the Shellac Research Bureau of the Polytechnic 
Institute of Brooklyn, sponsored by the United States 
Shellac Importers’ Association. During the war the 
work at the Polytechnic Institute was suspended due to 
lack of available technical personnel and has, as yet, not 
been reactivated. The work at London and at Ranchi, 
however, continued during the hostilities. Recently the 
London Shellac Bureau, which was controlled by the 
Indian Lac Cess Committee, has been discontinued and 
all research will be centralized at the laboratories at 
Ranchi, India.* 

No discussion of shellac should omit the factor of 
Under normal international trade conditions 
shellac, and other natural resins, should offer advantages 
of lower cost as compared to the synthetics. In many 
applications, other factors being equal, the lower cost of 
the natural products determines their use. There are 
abnormal conditions, however, when prices for the nat- 
ural materials get out of line. Currently, for instance, 
shellac is too high in price. But in a natural product, 
abnormally high prices tend to correct themselves under 
the give-and-take of competitive market conditions, and 
lower prices are expected. 


costs. 


Also pertinent to a discussion on shellac is the place 
of substitute and synthetic materials. During World 
War II, when shipping to and from India was greatly 
curtailed, shellac became one of our critical strategic ma- 
terials. As a result a great many substitute materials 
were developed. It is not within the scope of this re- 
view to list these substitute materials or appraise their 
performance. It is the consensus that most of them 
primarily served an emergency wartime purpose. Some, 
however, will retain their place as industrial materials in — 
their own right where they provide certain performance 
or cost advantages in specified applications. 


COPALS AND DAMARS 


Resins of the copal, damar and related groups are ex- 


| udations or secretions of trees of many different species. 
| They originate primarily in the Congo district of Africa, 
| the Netherlands East Indies, Malaya, the Philippines, 
| and New Zealand. They are gathered from definite spe- 


cies of trees under well-established methods, and fre- 
quently under government supervision to control uni- 
In their commercial 


Some of these applications, as in textile or paper sizings, 
are remote from the electrical field. But in many direc- 
tions, these resins are basic ingredients in many prod- 
ucts that enter in the production of electrical appliances 
and machinery. Some of the important end-uses in- 
clude: Oil varnishes, spirit varnishes, lacquers, finishing 
compositions, plastics compounds, mica sticking var- 
nishes (see Fig. 5). 

These resins, both in their original form and in “run” 


3A bibliography of technical reports issued by these bureaus appears 
at the end of this article. 
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It’s an open secret among the trade that G-E 
Pyranol capacitors, which enjoyed such an enviable 
reputation before the war, are now better than ever! 

The reason for this is obvious. Some pretty 
tough demands had to be satisfied during the war. 
The strict quality control methods, new manufac- 
turing techniques, and improved materials, instituted 
at that time have produced outstanding results 
which General Electric has now incorporated in a 
new line of Pyranol capacitors designed to meet 
commercial requirements. 

‘This new listing makes available a wider range 
of sizes, ratings, and mounting arrangements with 
characteristics for oper- 
ation over wider temper- 
ature ranges (—55°C to 
+85°C), at altitudes up 
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407-108-5700 


to 7500 ft. 

These G-E *Pyranol-treated fixed paper dielec- 
tric capacitors range in size and shape from bath- 
tub and small rectangular case styles to large, 
welded steel case designs. Capacity ratings from 
.01 muf to 100 muf, and voltage ratings from 100 
to 100,000 volts are listed. The high dielectric 
strength and stable characteristics of the special 
Pyranol-impregnated Kraft paper are hermetically 
sealed into these non-inflammable units, thus as- 
suring long life. 


*Pyranol is General Electric's non-inflammable liquid dielectric for capacitors, 


GENERAL ELECTRIC COMPANY : 
Apparatus Department, Section A407-108 
Schenectady 5, N. Y. 


Gentlemen: Kindly send me further information on ‘‘Fixed 
Paper Dielectric Capacitors for DC Applications. “’ 
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or processed form, are compatible with a wide variety of 
other materials, and the actual extent of their end-uses 
is undoubtedly very broad. As with shellac, a good deal 
of important work has been done by producers in pri- 
mary markets and importers in this country, to stand- 
ardize and improve commercial grades. Technical re- 
search has been active and, as a result, a considerable 
body of research data on the properties and applications 
of these resins has been made available through trade- 
sponsored sources. 

The resins in this group fall into groups: the spirit 
soluble and the oil soluble. Under the term “spirit” a 
wide range of solvents, including alcohol, is included. 
The spirit-soluble group is generally processed directly. 
The oil-soluble requires thermal processing. The stand- 
ard classification of natural resins is given in Table VII 
and it is interesting to note that the resins form a practi- 
cally continuous series from the standpoint of solubility 
and hardness. The hardest are the Congo copals of the 
fossil type (fossilized products of trees long dead), while 
the softest are the damars obtained from recent tappings 
of living trees. 

Of the four groups of resins appearing in the classifica- 
tion, the first three are of the most important. Congo 
copal, in particular, is adaptable to a wide variety of var- 
nish products and protective coatings and is marked by 
properties of exceptionally good durability, elasticity. 
and weather resistance. This resin, and other copals, 
also find a place as an ingredient in plastic molding com- 
positions. Typical molded plastics material of the copal 
type, with asbestos as the filler, find general applications 
where good electrical properties and arc resistance is re- 
quired. (Average specifications for material of this de- 
scription are given in Table VIII.) 

A detailed description of the many applications for the 


Table Vil]—General Properties Copal Molding 


Materials* 


Filler Asbestos 


Colors Red 
Good electrical 
| properties and arc 


resistance 


Applications 


Impact, ft. lb. perin. notch 


Flexural, psi 3000 


Water absorption, % 48 hr 


0.40 


Heat resistance continuous, deg I 


Dielectric strength—volts per mil—step 
by-step test in oil, 44 in. specimen, 25 C | 
Specific gravity 1.50 


0 003-0 .004 





Shrinkage, in. per in. 





* Plastics Mold Engineering, J. H. DuBois and W. I. Pribble, Amer- 
ican Technical Society, Page 25. 


Congos, as well as for the damars, East Indias, Manilas, 
and kauris, would require far more space than is avail- 
able here for this discussion. Nor would it be practicable 
to include a tabulation of the chemical and physical prop- 
erties of all the commercial grades, as there are actually 
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widths, thicknesses and styles. for practically every electrical insulation requirement where high In price ..... 
strength and dimensional stability are desired. Continuous filament Fiberglas Tapes, used in over 95% of ls ic rote 
all applications, are supplied in sizes from .003” to 015” in thickness and from 34” to 1Y,” in width. a Y 
Medium weave tapes for machine taping are furnished in thicknesses from .005” to .015”, while tight 
weave tapes for manual taping are furnished in thicknesses from .003” to .007” only. Staple fiber tapes 
in thicknesses from .010” to .025” and widths from '/.” to 11.” are also available for applications where increases for most 
space is not a primary consideration or where a more resilient wrapper cushion is wanted. 


PATENT TSTUS ATCT . . . three to five times stronger than ordinary electrical twines— 
provide all the insulation advantages inherent in Fiberglas: heat-moisture-ocid resistance and exceptionally [MMMAMeDhaMeL LAM Laos 
high tensile strength. They are used forall kinds of tying purposes: bonding field cols, wrapping string AAV ar ta 1] See 
bands on armatures, protecting commutator V-rings from flash-overs, banding on V-ring extensions on DC 

equipment, as filling in winding coils, reset strings and for tying slot insulation in place. They are also used Tapes, Tying Cords 
to lash ends of coils in large motors and generators and to hold spacer blocks in place . . . and for many 

other tying purposes. and Braided Sleev- 


Treated cord is used primarily for its exceptional knot strength and resistance to abrasion and is preferred 
for construction and repair of electrical equipment. Untreated cord is frequently used where space is to be 
filled, regardless of strength requirements. they were prior to 


CPSU MOE LOLS eee ALS . . available only in the continuous filament construction, ore the war, 6 years ago. 

most efficient for insulation requirements which call for high tensile and dielectric strength, space con- va a arena ea 
rite to Mitchell-Rand, “the Electrica 

servation and flexibility. M-R Fiberglas Sleeving resists excessive heat, moisture, overload, acid and dirt tetchetion Maeda; ab ike tow 


to make it ideal for use in covering coil leads, transformer leads, coil interconnectors, pigtail brush Fiberglas Catalog EL 44-7, containing 
leads and for other insulation applications. performance and application data of 


interest to all concerned with electrical 
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some 105 different standard grades of these resins clas- 
sified as to origin. size, color and degree of impurities 
and foreign matter. There are 28 standard grades of the 
Congo copals alone.* A classification of these resins ac- 
cording to their degree of hardness is useful, however, 
and is given in Table IX. It should be noted that the 
hardest resin gives the hardest varnish film, but other 
factors also affect final analysis of the film. 


Table [X—Relative Hardness of Natural 
Resins (Vegetable Origin) * 

Congo (hardest) 3. Batu 

Kauri . Manilas 

Boea . Damar 

Pontianak . Accroides 

Loba . Mastic 

Pale East India . Sandarac 

Black East India . Elemi 


SID Vik Whe 


* Compiled from data in the “Natural Fesin Handbook,” American 
Gum Importers Association, Inc., Brooklyn, i 


A complete catalog of the commercial and industrial 
uses of rosin would probably comprise most of the known 
manufacturing fields. Applications in the electrical field 
alone are very broad. Rosin is a well-known ingredient 
in soldering flux, in spirit varnishes and other protective 
coatings, in electrical insulating compounds, in sealing 
compounds for dry cells, in impregnating compositions. 
and it finds considerable use in electrical applications in 
the form of modified rosins, rosin specialties and syn- 
thetic derivatives. 

Rosin itself may be properly classified as a natural 
resin of vegetable origin, although it is not directly ex- 
uded from trees in the same manner as the copals and 
damars. It is obtained as a vitreous water-insoluble 
material from pine oleoresin (crude turpentine) by dis- 
tillation of the volatile oils. Two types are commer- 
cially available: (1) gum rosin, obtained from oleo- 
resin collected from living trees; and (2) wood rosin, 
obtained from oleoresin contained in dead wood, such as 
stumps.’ It is interesting to note that of all the natural 
resins used in industry, rosin is the only one native to 
this country and is produced on a large scale in our 
southern states, with Savannah, Ga., as the center of 
market operations. Commercial grades of natural rosins 
are classified according to color on basis of standards 
established under the authority of the Federal Naval 
Stores Act. 

Modified rosins constitute an especially significant 
field of development in the rosin industry and provide 
an extensive range of materials suitable for many special 
applications. The rosins are suitably treated with heat 
or catalysts so as to effect a change in the chemical struc- 
ture of the rosins, such as: polymerization, isomerization. 
hydrogenation, or dehydrogenation. A typical modified 
rosin (Poly-pale Resin developed by Hercules Powder 
Company ) is a thermoplastic resin obtained by treating 
natural rosin so as to cause about one-third of the rosin 
acids present to polymerize, while leaving the remaining 
rosin constituents unchanged. This polymerized rosin 


4 Detailed tables of properties, compatibilities and other data can be 
found in the ‘“‘Natural Resins Handbook,” published by the American 
Gum Impofters Association Inc., 360 Furman St., Brooklyn, N. Y. 

5 ASTM Designation D 804 (Tentative Definitions of Terms Relating 
to Naval Stores and Related Products) issued 1944, revised 1945 and 1946, 
and recently proposed for acceptance as an ASTM standard. 
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20 vertical holes (top side) and 6 horizontal holes (under side) were rnade 
when the mold was being designed and constructed. The processed result: as 
you see it pictured — a completely finished piece .. . ready to step from the 
mold to end-use assembly. 


Through its years of experience .. . continuously carrying forward a develop- 
ment program .. . always improving techniques... Consolidated is qualified 
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Inquiries Invited! 
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We know carbon brushes as only specialists can— 
from a long experience in tackling every kind of 
tricky problem. Our engineering service plus our 
laboratory facilities gives our “know how” the impact 
of “here’s how” in tracking down a solution. Whether 
it's a carbon brush for a large motor or a small one 
—or for some unusual condition of temperature or 
altitude, let us give you the help we are qualified to 
provide as specialists in carbon products ... seal 
rings, carbon bearings, or any specialty that can be 
made of carbon. 


PURE CARBON CO., Inc. 
1909 Nobrac St. St. Marys, Pa. 
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has a higher melting point than natural rosins (208F 
to 217F), it has a wide range of solubility, and is 
marked by high resistance to oxidation and crystalliza- 
tion. 

Many other types of modified rosins have been devel- 
oped, each marked by unique characteristics and adapta- 
bility to specific applications. The well-known Vinsol 
resin, for instance, is used in certain forms in thermo- 
setting and thermoplastic compounds, electrical insula- 
tion, varnishes, etc. It is characterized by a high melt- 
ing point of the order of 234F to 239F and by resistance 
to many common solvents. 

Rosin-modified phenolic and maleate resins form an- 
other important group of rosin products. And another 
rosin product with electrical applications is commercial 
abietic acid, a crystalline or vitreous transparent mixture 
of rosin acids derived from rosins. Among other uses, 
it is employed in high-tension electrical cable compounds 
and other insulating compounds. 


Table X—Characteristics of Typical Natural 
Resin Insulating Varnishes* 


Solids |Air- 
Principal |content,|dry- 
ingredients} Per | ing 
Cent |time 


Descrip- 


. ; ae 
No. | tion Special qualities 


131\Clear Oil and water-proof; re- |Natural 
spirit | sistant to acids and al-| resins and 
varnish | kalies; used as a surface | plasticizer 
finishing coat over baked 
coils or for maintenance 
purposes 


134/Orange 
spirit 
varnish 


Good resistance to oils, {Natural 48 
water, acids and alka-| resins and 

lies; used as an orange | plasticizer 
shellac replacement or 

as finishing varnish for 

applications similar to 


those of No. 131 | 
a ponewien 
Used as a finishing coat- |Natural 
ing and as a filler be- | resins and 
tween core laminations | suitable 
on power transformers | drying cils 


135|Clear 
finishing 
filling 


vainish 


235|Black 
heavy 
spirit 
varnish 


[Provides heavy, tough |Natural 
finishing coat over baked| gums and 
coils plasticizer 


Oil-proofing electrical {Natural 52 
equipment especially on | gums and 
ends of commutators drying oils 
151\Clear Used tocementtapeends,\Natural | 57 
coil cloth, mica, etc., oil- | gums and 
sticking | proof and slow-setting | plasticizer 
varnish 


| 


342|Red oil- 
proof 
| enamel 





* Compiled from data supplied by P. D. George Company, St. Louis. 


Several references have been already made to the fun- 
damental place of natural resins in the formulation of 
electrical insulating varnishes. There is a vast variety 
of such varnishes and compounds, and practically each 
differs in the exact composition of resin and other in- 
gredient. The formulations are pretty much trade se- 
crets but Table X will give some idea of the types of 
varnish in which natural resins are incorporated. 

€A detailed discussion on the proper selection and application of in- 
sulating varnishes by D. L. Gibson and C. H. Braithwaite, both of 


Westinghouse Electric Corporation, is scheduled for an early issue of 
ELecTRICAL MANUFACTURING. 
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Good Assembly in 


Electrical Contact Rivets 


’ n specifying electrical contact materials, forms and dimensions, the average design engineer 
does as thorough a job as he knows how. Most electrical contact manufacturers adhere to. 


customers’ specifications as closely as they know how. But unfortunately, many a good 
electrical contact is ruined by faulty riveting. Also, many a product failure, wrongly blamed to 


contacts, is due to poor riveting. 


So it’s worth while to make frequent check-ups on 
your riveting assemblies. 


First, the contacts and the pieces to which they are 
riveted should be electrically clean. Keep parts in dry, 
dust-free containers, handle them as little as possible, 
see that they are clean before use. 


SPINNING: Tungsten, molybdenum or Fastell* 
rivets should be assembled with a 
split roll type spinning machine to 
avoid cracking the contact face. 
The rivet backing should be gripped 
in a collet or close fitting lower die. 
Under no circumstances should the 
contact disk be gripped. The con- 
tact face should be supported by 
an adjustable rest, as shown in 





the drawing. 


RIVETING: Silver or Fasaloy* rivets may be 


* Registered Trade Marks 








assembled in a punch press, riveter or spinning ma- 
chine. The lower die should be made to fit the rivet 
accurately, especially for radius face contacts. The up- 
per punch should be shaped as shown in the drawing. 


To assure tight assembly, the rivet must seat firmly 
to the support member. The hole in the support mem- 
ber should [be approximately .003" larger than the 
shank diameter of the rivet. To allow sufficient stock 
for firm assembly, the rivet shanks should be about 
.030" longer than the maximum thickness of the ma- 


= 
= 


terial in which the contact is 
mounted. 


Fansteel engineers will gladly 
assist users in developing 
methods for riveting or any 
other form of electrical con- 
tact assembly. This helpful | 
service is rendered without 
cost or obligation to you. 





Product engineers find valuable helps in our book- 
let ‘“‘“FANSTEEL ELECTRICAL CONTACTS —AN 
ENGINEER’S HANDBOOK’’. It is the most authen- 
tic book on today’s electrical contact engineering 

.. mailed gratis. Write for your copy today. 


‘ A N ST f FL METALLURGICAL CORPORATION 
Ze Sales and Service in peiidahicis Cities 






WORLD'S FOREMOST MAKERS OF ELECTRICAL CONTACTS 
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FACTS ABOUT 
MY sane 


Vsalate 


Vibration isolation ranks high among the major uses of 
versatile Felt. Felt mountings isolate precision instruments 
and machine tools from floor or building vibration, and 
conversely, reduce the transmission of vibrations generated 
within a machine. 

Looms, grinders, shears and punch presses are effectively 
isolated with Felt. Felt mountings cemented to the floor 
have proved efficient in plants where frequent machine 
re-locations are required. Efficiency of men and machines 
is increased. 

As an isolation medium, Felt is used in agitators, cen- 
trifuges, suction pumps and other units where vibration 
must be controlled and noise level lowered. 

Please write on your letterhead for Data Sheet No. 10. 


American Felt 
Company 


TRADE MARK 


General Offices: GLENVILLE, CONN. 


INSTRUMENTS YOU CAN 


- 4 


Pac) ee Oh): 


...0n everyday jobs! 


INEXPENSIVE 
ACCURATE 
EASILY REPAIRED 


Hundreds of production testing jobs, field 
investigations and laboratory tests require 
dependable instruments that don’t have to be 
kept under lock and key because of their 
extreme delicacy and high cost. Shallcross 
answers this need with many types of 


BRIDGES + RESISTANCE STANDARDS 
DECADE BOXES + DECADE POTENTIOMETERS 


HIGH-VOLTAGE TEST EQUIPMENT, etc. 
These instruments are accurate up to the 
point of the most exacting research in pure 
physics. They are rugged, easy to operate, 
moderate in price. In case of misuse, they 
WRITE FOR BULLETINS can quickly be repaired by any reasonably 
on any desired electrical competent individual without returning 


measuring instrumenttype them to the factory. 


SHALLCROSS MFG. CO., Dept. EM-86, Collingdale, Pa. . 
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DESIGNERS 
MANUFACTURERS 


British: India provides still another source of resins 
from the raw commercial oil extracted from the cashew 
nut shell liquid, a by-product in the preparation of the 
edible cashew nut kernel. This unique oil is almost en- 
tirely comprised of a natural phenolic compound pecul- 
iarly adaptable to polymerization. An important and 
valuable group of phenolic-aldehyde polymerization 
products have been formulated from this oil, alone, and 
also in combination with other materials. These prod- 
ucts have found many areas of industrial use, with elec- 
trical applications probably the most important. The 
latter include electrical insulating varnishes, filling com- 
pounds, oil stops, etc. 

The processing of the oil and the polymerization re- 
actions are chemically rather complex, and an explana- 
tion would be beyond the framework of this discussion.‘ 

It is interesting to note, however, that research has 
been continuous * and that the reservoir of raw material 
in British India is considerable and would well support 
a growing expansion in the use of these resins. Im- 
proved methods of oil extraction have made it possible 
to recover as much as 50 per cent of the shell oil. On 
the basis of prewar cashew nut kernel shipments, some 
29,000,000 Ib of oil are seen as annually available for 
conversion to polymerization products. A potential de- 
velopment of the cashew nut industry in certain Latin 
American countries, primarily Brazil, may eventually 
add to available supplies. 

Typical performances of insulating varnishes made 
from cashew nut shell liquids is illustrated in Fig. 6. 
These varnishes are characterized by high insulation re- 
sistance over a wide range of temperatures, and particu- 
larly by the retention of high insulation resistance values 
at operating temperatures up to 300F. As they solidify 
throughout by heat-induced polymerization, these var- 
nishes also offer marked advantages of deep penetration. 
They do not tend to soften on stationary windings under 
elevated temperatures, and are stable in equipment oper- 
ated at high speeds. 


MINERAL RESINS 


Certain asphaltic materials, including gilsonite, nat- 
ural and mineral tar and pitch, are frequently termed 
‘mineral resins’ and are grouped within the general 
classification of natural resins. Although this review 
does not extend to a discussion of these materials, it 
should be noted that they have an important place in the 
electrical field as ingredients in black insulating var- 
nishes, insulating compounds, sealing and filling compo- 
sition, and cold-molding compounds. 


SUMMARY 


Natural resins of animal and vegetable origin main- 
tain a position of basic importance in many industrial 
applications, despite the rapid growth of synthetic res- 
ins. Shellac, copals, damars, kauris, as well as rosins, 
are included in this appraisal. Resins derived from 
cashew nut shell liquid are also included as being related 
to the natural resin group of vegetable origin. Applica- 


7 See the bibliography at the end of this article for references to some 
papers on the chemical aspects of this subject. 

8 Much of the work in this field was pioneered by Dr. M. T. Harvey 
of the Irvington Varnish & Insulator Company and the Harvel Research 
Corporation, Irvington, N. J. 
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This is the Chase Network —handiest way to buy brass 
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WHEN YOU NEED 


HOSE little flags you see on 

the map indicate Chase Ware- 
houses or Sales Offices. There are 
now 2. Chase warehouses through- 
out the country (see listing below), 
and each 1s equipped to render com- 
plete sales service. 

This is a “relief” map, then, in a 
sense. Certainly it’s a relief to know, 
when you need brass stocks in a 
hurry, that you have only to pick 
up the phone and call your nearest 


eo 








Chase Warehouse or Sales Office. 

Usually, Chase can ship direct 
from local stock, helping to keep 
your plant operating until the regu- 
lar mill order arrives, and saving 
you valuable time as well as costly 
production delay. 

If you haven’t a copy of the 
booklet, “Commercially Important 
Wrought Copper Alloys,” write— 
on company letterhead—to Dept. 
EM-8, Chase Brass and Copper Co. 





Remember — CHASE SERVICE IS AS CLOSE AS YOUR PHONE om 


Chase 


BRASS & COPPER CO. 


INCORPORATED 


» 


Waterbury 91, Connecticut 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


1 
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WEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTERt SAN FRANCISCO SEATTLE ST.LOUIS WASHINGTONY (tindicates Sales Office Only! 


i 








Can this NEW 
Thermal Relay 
fit your needs? 


NGINEERS are finding many new 
applications for this versatile 
new relay—to simplify and improve 
control circuits of many types. 
Timing, such as delaying plate 
current application to thermi- 
onic tubes, is only one of its uses. 
In addition, it indicates or-con- 
trols over- or under-current or 
voltage. It carries heavy AC or 
DC loads; it prevents chatter 
when actuated by delicate con- 
trols. Its insensitivity to tran- 
sients stems from heat storage, 
hence it can be used as an energy 
integrator. It can do dozens of 
jobs better, at lower cost, than 
other-types of relays. 


Operating Principle 
and Advantages 


The Edison Model 501 Thermal 
Relay operates its contacts by an 
electrical heater, rather than a 
magnetic coil. This principle re- 
sults in unusual timing charac- 
teristics, insensitivity to tran- 
sients, non-inductive loading, 
AC/DC operation, simple con- 
struction. 


The design of the Edison 
Model 501 adds other advan- 
tages. The entire mechanism is 
hermetically sealed in glass, 
which protects all parts from 
dust, dirt, corrosion; guarantees 
consistent operation and long, 
useful life; makes operation in- 
dependent of atmospheric pres- 
sure or humidity. The contacts 
operate noiselessly in an arc- 
quenching atmosphere, therefore 
have equal AC/DC current rat- 
ings. A compensating bimetal 
assures uniform response time 
regardless of the ambient tem- 
perature. The relay will operate in any position. Both 
thermodynamic and mechanical design assure consistent 
operation, and permit a wide range of characteristics. 


OPERATING 
CHARACTERISTICS: 


CONTACT RATING 


6 amps. at 450 volts 
.AC or DC (maxi- 
mum). 


HEATER INPUT 
5 watts nominal con- 
tinuous excitation at 


upto 150 volts 
AC/DC. 


DELAY PERIOD 


5 seconds to 8 min- 
utes, preset at factory. 


CONTACTS 


S.p.s.t.; normally 
open or normally 


closed. 


DIMENSIONS 
114” diameter x 314” 
height (seated). 


AMBIENT RANGE 
compensated for op- 
eration from —65° C 
to +100° C. 


WEIGHT 
0.08 Ib. 


MOUNTING 


Standard octal or 4- 
pronged tube base. 


Are these properties useful to you? Edison Engineers may be 
able to help in applying the Model 501 Thermal Relay, the 
Sensitive Magnetic Relay, Sealed Thermostats, or other 
Edison controls to your problem. A letter giving as much 
data as possible on your proposed use will receive prompt 
attention. Address Instrument Division, Thomas A. Edison, 
Incorporated. 13 Lakeside Avenue. West Orange, N. J. 


EDISON 


CONTROL 


tions of natural resins in the electrical field are many, 
particularly in insulating varnishes and compounds. The 
natural resins originate primarily in India, Netherland 
East Indies, Malaya, Africa and New Zealand, with 
exception of the rosins, which are native to this country. 
Methods of production and commercial standards have 
been steadily improved, thus leading to greater purity 
and uniformity in quality. 

A substantial body of industry sponsored research 
data dealing with typical properties and applications is 
available. Research activities are continuous in many 
directions. Natural resins are emerging as basic raw 
materials for the formulation of modified natural prod- 
ucts and as starting materials for entirely new syn- 
thetics. 
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MANUAL STARTERS 
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TO A DESIGN ENGINEER’S PRAYER 
FOR SMALL MOTOR CONTROL AND 
PROTECTION e¢ e e 


Here is the ideal control and 
COMPACT protection device for motors 
GOOD LOOKING upto1h.p. wherever they are 


INEXPENSIVE 
EASY TO WIRE 


installed . . . on pumps or 
power tools, oil burners or air 
conditioning fans, office ap- 
pliances, pe workshop equipment or the smaller 


production equipment in industrial plants. 





BEST OF ALL .. . these starters 


Trumbull T.T. Starters are not to be compared with 
ordinary small switches of cheap construction, They 
are quality electrical control devices that are held to 
the same high engineering standards as the larger 
Trumbull control apparatus. Equipped with inter- 


may be specified with assurance . 


that they ARE AVAILABLE 
NOW. Write or phone for bul- 
letin giving full specifications, 
dimensions, etc. 









changeable accurately calibrated heater units that “fit 


Py Pm 
the starter to the motor” for positive sure overload mecetniit: iniaiaienialts tins 


closures for “built in” 


protection. Easy to wire and readily adapted to built-in csaiouieies ai Dteiiens 
manufacturers. 





installations. _ 


PROTECT FRACTIONAL MOTORS ... the TRUMBULL “TT” WAY 





THE TRUMBULL ELECTRIC MANUFACTURING CO. 
| PLAINVILLE, CONNECTICUT 


OTHER FACTORIES AT 







NORWOOD, OHIO—tLOS ANGELES—SAN FRANCISCO—SEATTLE 
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In Clover 


BRASS BOLTS 


This is a “Milk Factory” ... pro- 
ducing milk for butter, cheese and 
other ovaries of the great Food 


Processing Industry. 

No brass bolts in a cow? Of 
course not, but her health and the 
quality of her products are con- 
stantly guarded by non-rusting, 


non-corroding 


HARPER 


Chicago 


alloys. 


Harper main- 
tains a stock of 
more than 
different types of 
bolts, nuts, screws, 
washers, etc., 
made from Brass, 
Bronze, Monel 
Metal and Stain- 
less steel. Special 
engineering serv- 
ice is constantly 
available. 

Wherever there 
is danger of rust 
or corrosion from 
moisture, acid or 
alkali consult 
your nearest fac- 
tory branch or 
distributor. 


The H. M. HARPER 
COMPANY 
2609 Fletcher St. 
Chicago 18, illinois 
Branch Offices: New 


Milwaukee, Cincinnati 
Representatives in 
Principal Cities 


Perhaps You Could Control It 


with an Electric Servomechanism 
(Continued from page 106) 


A second form of electrical error-sensing device fre 
quently used in servos is the potentiometer. Motion oi 
the slider or contact varies the emf transmitted, through 
amplification, to control the main drive. If the potentio 
meter winding is uniform, the emf may vary in direct 
ratio to the distance the slider moves, But designing-in 
and constructing the potentiometer with varying amounts 
of resistance per step is a convenient means of causing 
the control of the main drive to vary, not linearly with 
the slider movement, but according to any function of 
that movement that may be chosen. Non-linear func 
tions of the principal characteristic of the drive may thus 
be influenced. For example, the potentiometer may be 
wound so as to vary the emf signal to the drive control 
inversely in proportion to the degree of acceleration of 
the drive. This would tend to avoid overshoot and hunt- 
ing and might also reduce the time-lag in the servo cor 
rection cycle. , 

For illustrative purposes, let us look at a line of linear 
precision potentiometers offered by one manufacturer 
Accuracies are obtainable from 0.05 per cent in the larg- 
est (5-in.) size to 0.5 per cent in the smallest (17%-in.). 
Service life is better than one million cycles of operation 
Standard resistances are from 100,000 to 250,000 ohms 
and torque to operate the larger sizes is less than 1 in.-oz 
Power dissipation is from 3 to 7 watts. 

Similar in many respects to the potentiometer when 
applied to servo circuits is the resistance bridge. Move 
ment of one or more sliders upsets the balance and a 
small current flows in one direction or the other. This 
may be amplified, electronically or otherwise, and sent 
along to control the main drive. Of course, the feed- 
hack connection restores the balance of the bridge. Many 
variations are possible. 


ELECTRICAL AMPLIFIERS 


It must be understood that in this discussion this word 
“amplifier” means not only that which increases the 
power available but includes, as well, certain elements of 
a control function. In Fig. 1, block B receives a signal 
from A, amplifies it and impresses its influence upon the 
local power source at C.. Block B therefore represents 
not only an amplifier but also the means of impressing 
the amplified influence upon C. 

Electronic amplifiers have come to be so common in so 
many fields that it is not necessary here to say more than 
that they are frequently used in servomechanisms. Their 
great variety and the wide understanding of their func 
tions preclude any further treatment here. 

An unusual form of amplifier is the saturable reac- 
tor, one example of which is shown in Fig. 8. This has 
been built with outputs of several kva® and there is no 
theoretical limit. Its principle involves the imposition 
of an alternating magnetizing force upon a magnetic cir- 
cuit already saturated with flux from a d-c winding. The 
d-c winding also carries the servo input signal which 
under these conditions has a very strong influence upon 
the emf induced in the a-c winding and which goes on 
to control the main drive. The ratio of amplification 
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NEW JERSEY WOOD FINISHING COMPANY 


* WOODBRIDGE, NEW JERSE 





4~ Removable Self-Starter Strip exposes ends of Labels for you to peel! 


oF 


Code Card Syste 
MED BY 


QUIK-LABE 


TM REG -PaT APPL 


Mark your wires Faster 


QUIK-LABELS code Wires, Leads, Circuits, 
Relays, Parts, etc. faster and cheaper. @ Pre- 
cut te exact size, QUIK-LABELS come in rows 
on handy Cards. @ Ready to use, they stik- 
quik without meistening, replace slow and 
costly string tags, roll tapes, decals, stencils, 
metal tabs, ete. @ Coated with clear insulating 
varnish to resist dirt, grease, abrasion. @ Re- 
movable. *Self-Starter Strip automatically ex- 
poses ends of Labels for you to grasp in- 
stantly — no more finger-picking. @ Time 
studies prove QUIK-LABELS cost less to buy- 
and-apply than all other markers. Maintenance 
men carry Cards to the job. @ QUIK-LABEL 
Bench Dispenser (furnished gratis) holds Cards 
for production operators to code with both 
hands free. 275 Standard Markings in stock, 
including NEMA colors. 


Write for Folder and FREE Sample Cards. 


W. H. BRADY COMPANY 


Manufacturers of Self-Sticking 
Tape Products 


3rd and Wells Streets, Milwaukee 3, Wisc 


wom Suid gm 
*Patents Pending 


MINIATURE 
BALL BEARINGS 


PIVOT TY 


DOWN 10 


© 


ES 
1.imm O.D. 


RADIAL TYPES 
DOWN TO 3 uw OD, 


Over 200 different numbers of which 


a few are shown above in actual sizes 


All R.M.B. Miniature Ball Bearings above 1¥2 mm 
O.D. have ball retainers. 

Write for your copy of Catalog No. 5 which con- 
tains full technical data, prices and quan- 


tity discounts. 


TYPICAL 
SERIES 

SHOWN 
ABOVE 


LANDIS & GYR,INC. 


222 


The saturable reactor is most useful 
where linearity and wave forms are not critical, as in 
the control of lighting or heating circuits. 


may be hundreds. 


VARIABLE-FIELD GENERATORS 


Varying the field strengths of a d-c generator and of 
a d-c motor supplied by that generator is an old but sim 
ple and reliable method of controlling the speed of the 
d-c motor. It was first proposed in 1892 by H. Ward 
Leonard and is still known as the “Ward Leonard sys 
tem.’ If the d-c motor referred to is a main drive and 
the field rheostats are arranged so as to control speed, 
torque, output or other aspect of the motor perform 
ance, we have the elements B and C in Fig. 1 for a servo 
mechanism. Many forms of the method are possible 
The Reliance Electric & Engineering Company’s V-S 
drive takes two forms, both supplying power at adjust 


able voltage to a d-c main drive motor. One form uses 


quadrature 


told Compensating 


field 


B Control field 


7o source 
of contro! 
current 


Three field 
wihdings 


Differential 
Self- energizing 


Excitation bus 


Fig. 9 (above)—Circuits of the amplidyne with the 

control field carrying current from a source related 

to the power unit being fed from the amplidyne; 

(below)—Circuits of the rototrol, with the differential 
field connected to the variable source. 


a motor-generator and the other electronic rectifiers. 
both having provision for varying the d-c output voltage 
over a wide range. Speed changes with the V-S drive 
are effected manually in most installations but the equip- 
ment could readily be adapted to automatic control in a 
servo. 

The General Electric Company's amplidyne and the 
Westinghouse Electric Corporation’s rototrol are spe- 
cial types of motor-driven d-c generators which are espe- 
cially designed for automatic control of the speeds ot 
motors to which the output may be fed. Both have mul- 
tiple field windings as indicated in Fig. 9. In both ot! 
them the possible combinations that may be effected by 
connecting these fields in various ways are numerous 
and the diagram merely illustrates one set of connections 
in each case. In general, however, the basic principle 
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ARE AT THEIR BEST WITH  _- 









the cost-saving, 
pre-assembled washer 
and screw units 












STRUT ACTION. Each 


lopered-twisted tooth 
bites into both sur- 
foces, setting up a 
powerful strut-action 
which resists any back- 
ward movement of 
screw, 


































SPRING TENSION. As 
Vibration begins when 
product is put into use, 
‘pring tension forces 
he teeth to bite deep- 
*'—maintaining posi- 
tive lock, 





LINE BITE. The ex- 
clusive tapered- 
twisted teeth assure 
substantial line bite 
at_initial contact. 
This actually increas- 
es under vibration. 


buckling or turning. 


| CHECK THESE | 
SHAKEPROOF ADVANTAGES | 


POSITIVE CONCEN- © 


TRIC SEATING. The 
Shakeproof Lock 
Washers used for 


SEMS hug the screw | 


shank and keep the 
washer in perfect 
concentricity; avoids 


- There's a type and size for every | 


MAXIMUM TOOTH 
ENGAGEMENT. Shake- 
proof Lock Washers | 
for SEMS fit closer to | 
screw shank and thus | 
assure maximum tooth 


































Vow icy th tags dillidigi dieb-danemied washer | 
and screw unit obtainable when you order SEMS 
equipped with Shakeproof Lock Washers for here 
are all the inherent advantages of SEMS com- 
bined with the ultimate in locking power! You speed 

up production, reduce assembly costs and at the 

same time improve product quality. because the 
multiple tapered- -twisted teeth of the Shakeproof 

Lock Washer actually lock tighter — make the 
fastening more secure as ‘vibration increases. 
Check the advantages illustrated .... here aré 

five good reasons why you'll want the SEMS you 
use equipped with. Shakeproof. Lock. Washers, 
fond tor ee REE RE 



















“gi ) wd 
Ta 
Vin inc. 
as B y er a7 Cr ITT 
sion of ILLINOIS T L WORK 


2501 NORTH matte t AVENUE, CHICAGO 39, ILLINOIS 
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Plants at Ch 3g0 and Elgin n Canada: Canada nois Too Ltd., Toronto, Ontario 


START OF A 


tarda hd JOB 


the RIGHT FLUX — 
from KESTER 


® The RIGHT FLUX because Kester engineers, rec- 
ognized solder authorities for 47 years, give careful 
consideration to the kind of soldering that’s to be 
done, and fit the flux formula to the job’s requirements. 


@ That is why you can expect maximum results, in 
your plant, with Kester Fluxes... results which will 
mean fewer service difficulties, better product per- 
formance. 


® The Kester laboratories will gladly consult with 
you about the proper flux formula for any operation. 
Write fully, without obligation. 


KESTER SOLDER COMPANY 
4209 Wrightwood Avenue, Chicago 39, Ill. 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 





is the same—a d-c voltage is generated and subjected to 
control through variations in the field strength. The 
output may be used for operating motors or any other 
purpose. The application in servos is obvious—these 
machines act as amplifiers, supplying a voltage for oper- 
ating the main drives, which voltage is controlled from 
the error-sensing element through appropriate arrange 
ments. The amplification factor of the amplidyne may 
be as high as 10,000:1 and its high rate of response 
makes it especially applicable to servos. Using but a 
few watts of controlling energy, it is able to provide 25 
or 50 kw of output under precise control and very rapid 
response. These characteristics have made it valuable in 
military applications. The use of the amplidyne in servo 
mechanisms controlling the guns in turrets of the B-29 
airplane was described in ELECTRICAL MANUFACTURIN« 
for September, 1945. 


MOTORS AND ACTUATORS 


Referring back to Fig. 1, element C, which is marked 
“local power component,” may be a solenoid, a heater, 
an electronic or electro-chemical agency, but it is in fact 
usually a motor. Remembering that by far the greatest 
number of servos built to date have*had military appli 
cations, it is not surprising to find that motors available 
on today’s market and intended especially for servo use 
are based largely upon military designs. The vast num 
ber of wartime applications of servos on airplanes is re 
flected in the offerings of several motor manufacturers 

For instance, Lear, Inc., have standardized a line of 


, 
> 


es ae 


Lear, Incorporated 


Fig. 10—Motor-driven servo-actuator with ventilating 

shield removed; flywheel and fan at left, gear- and 

clutch-case at right; actuator provides means fo 
operating three independent controls. 


motors with built-in gearing, clutches and other auxil 
iaries, which were developed for airplane use but which 
have possibilities elsewhere. In Fig. 10 is shown one oi 
these products, the motor being within the cylindrical 
housing from which a ventilating shield has been re 
moved. The flywheel and cooling fan are at the left and 
the gear and clutch case is at the right. This particular 
model has three sets of electromagnetic, slipping clutches 
driving three pulleys or capstans to which connection 
with the mechanical elements to be controlled is made 
by means of small cables. The control signal in each 
instance operates through one of the electro-magnetic 
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for Years and Years We Dish It Out.” 


and The Gaff without a Doub? =/K\ 


We're carefree and we're able iq 
To 
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Pecause our cords ROME CABLE / 


ROMEY SAYS: 


“Write for a copy of 
our new booklet on Rome 
Synthinol* Thermoplastic 
Insulated Wires and Cables 
— Cir. No. 101. It’s yours 
for the asking.”’ 
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Insure the serviceability of your product. 


Whether jacketed with rubber or thermo- 
plastic compound, you can depend upon 
the flexibility and toughness of Rome 
Cable Jacketed Cords. They have proven 
their ability to “stand the gaff’ of rough 
usage —and will live the lifetime of your 


/ product. 


Rome Synthinol* Cords provide an addi- 
tional conviction of quality. The smart 
appearance of their smooth, durable 
finish ... their hygienic cleanliness and 
pleasantness of touch, will add sales 
appeal to any appliance. Impervious to 
oils, acids, and alkalis, the high luster 
and color of finish is permanent. 


*Trademark registered 
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Type SV—Two-conductor Rubber 
Jacketed Flexible Cord 


There’s a Rome Cable Cord for every need... 


Rubber Jacketed 
Type S— Heavy Duty 
Type SJ—Medium Duty 


Type SV—Light Duty 
Type POSJ — Parallel 
Rome Sythinol* Thermoplastic Jacketed 


Type SVT—Light Duty 
Type POT—Parallel 


Type ST—Heavy Duty 
Type SJT—Medium Duty 
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im PRESENT 


Here are a few 


APPLICATIONS for 
SIGNAL MOTORS 


SHADED POLE 


RECTIFIERS 
UNIT HEATERS 
BLOWERS 
VENTILATORS 
COOLANT PUMPS 


A.C. - D.C. and 
Low Voltage D.C. 


MOVING PICTURE PROJECTORS 
DIESEL ENGINE GOVERNORS 
BILGE VENTILATORS 
ANTENNA REELS (Aircraft) 
UNIT HEATERS 


(Ships and mobile units) 
BLOWERS 
(Ships and mobile units) 


SIGNAL ELECTRIC MFG. CO. 
MENOMINEE, MICHIGAN 


Offices in all Principal Cities 


clutches, so that separate control of three functions is 
possible with one motor. 

One of the most essential requirements the designer 
of a servo system has to meet is prompt response of the 
actuator mechanism to the receipt of an input signal. 
Some lag is inevitable but the engineer-designer’s job 
is often to keep it as low as may be. One of the more 
obvious points where time may be saved is in the start- 
ing or accelerating of a motor. This has led to the 
development of entire lines of “low-inertia’ motors, 
especially for servo applications. Since moments of in- 
ertia increase directly as the square of the radius, it is 
readily seen that low-inertia motors are more than likely 
to have rotors of small diameters and a greater ratio of 
iron length to rotor diameter than in other motors. 
Starting torque is another characteristic that is of equal 
importance so that servo motors are often specified as 
low-inertia, high-torque motors. These are difficult re- 
quirements for the motor designer, but many of the 
older manufacturers now offer such motor products. 

Merely as an illustration, the servo motor line of the 
Diehl Manufacturing Company may be considered. 
Eleven sizes are standardized, with outputs from 0.5 to 
750 watts. They are wound as two-phase induction 
motors, the windings being so designed that one be- 
comes the reference phase and the other the control 
phase. Output is proportional to the voltage applied to 
the control phase and direction of rotation can be re- 
versed with the same phase. Up to 100 watts output. 
the rated temperature-rise is 65 C at 55 C ambient and 
the motors are capable of standing indefinitely with ro- 
tor locked and full voltage on the reference phase but 
none on the control phase. 


THE PACKAGED SERVO 


From this review of the multiplicity of components 
available today, it should not be surprising that at least 
one manufacturer is thinking in terms of complete self- 
contained assemblies. So far as ELtecrricaL MANv- 
FACTURING Is informed, the first packaged servo is being 
offered by the W. C. Robinette Company. It is illus- 
trated on the cover of this issue. It comprises all the 
elements except the error-sensing device (A in Fig. 1). 
Any kind of error-signal may be employed which is ca- 
pable of producing rotation. 

The error input dial is mounted on precision ball bear- 
ings and may be rotated by very small forces, such as 
electrical meter movements, pressure gages, flow gages, 
nylon or silk filaments, precision weighing balances, 
miniature motors and repeaters, synchronous electric 
clocks, wet paper fibres, air vanes, metal bellows and 
magnetic compass needles. The input dial controls 
either the velocity or position of the motor to very ac- 
curate limits. The velocity in either. direction may be 
limited from zero to maximum independent of input diai 
setting so that hunting instability does not occur. The 
motor may actuate any device or mechanism (with 30-75 
in.-lb torgue, 0-29 rpm) that controls the process, state, 
or condition measured on the input dial, thus control- 
ling and regulating the process. Alternately the motor 
may act as a torque amplifier or remote positioning 
agent. Since the motor velocity (not torque) is con- 
trolled, load change or complete loss of load does not 
cause instability. 
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TO HER TRAINED car...LVLY 


AMERICAN PHILLIPS 


BOLT and SCREW 
Even Has to NG True! 


Every modern method of inspection and quality-control is used in American's 
plant. And American’s inspectors become so highly efficient . . . so: keenly 
attuned to their work . . . that even their ears become “educated.” For example, 
these final inspectors can literally “‘hear’’ the presence of an undiscovered blank, 
an imperfect screw, or a screw of some other metal than that specified in the 
particular order under inspection. For as they pass their forks through each box, 
the slightest variations in sound of metal against metal are detected . .. and out 
comes the offending screw or bolt. 


Here’s another good reason why there’s a higher “perfection-percentage” in 
every order for American Phillips Screws and Bolts... at least 144 perfect 
screws in every gross-box... regardless of type of screw or kind of metal: 
steel, brass, commercial bronze, stainless steel, aluminum, monel, everdur (silicon 
bronze). Add to this the basic American Phillips advantages . . . fast and fumble- 
proof handling, automatically straight and 50% faster driving, positive protection 
against split screwheads and scarred work-surfaces . . . and you have gained one 
of the few major cost-cuts that amy plant can gain today. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago I: 589 E. Illinois St. Detroit 2: 502 Stephenson Bidg. 


AMERICAN |i? 
PHILLIPS Seceus fo 


Monel, Everdur (sili- 
con bronze) 








ASK FOR A RYERSON STOCK LIST 


Guide to prompt 
steel delivery 


ALSO MACHINERY & TOOL CATALOG 


Products in Stock: 


Bors Boiler Tubes and 
Structurals Fittings 
Plates Reinforcing Steel 
Sheets and Accessories 
Strip inland 4-Way Floor 
Mechanical Tubing Plate 

Machinery and Tools 


Alloy Steels 
Allegheny Stainless 
Tool Steel 

Babbitt 

Welding Rod 
Bolts, Rivets, etc. 


JOSEPH T. RYERSON & SON, Inc 


Plants: Chicago, Milwaukee, Detroit, St. Louis, Cincinnati, 
Cleveland, Pittsburgh, Philadelphia, Buffalo, New York, Boston 


RYERSON 
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Gibson's Electrical 


Contact Service is COMPLETE 


As part of our complete contact service, we manufacture base 
metal contact supports to meet any requirement. These include 
springs, fingers, terminals, and blades . . . made from copper, 
brass, beryllium copper, phosphor bronze, steel, and other metals. 
Electrical contacts of silver, silver alloys, or powder metal com- 
positions are attached to these supports by riveting, welding, or 
brazing to form complete contact assemblies. 

Consult GIBSON for the most efficient, most economical solu- 
tion to your contact problem. 


fibsiloy 


Meet 


GIBSON EtecTRiC COMPANY 


8349 FRANKSTOWN AVE.. PITTSBURGH P4 
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The servo is designed for short time-constant systems 
and is usually capable of great sensitivity, 1599 of one 
per cent to % 00 of one per cent. Electronic components 
are ina replaceable plug-in can for instant servicing. 
The motor is rated at 4; hp. 

Suggested uses include air velocity or pressyre con- 
trol to within 25 or 50 fpm or 0.01 in. of water far sepa- 

ration of food products from chaff or sizing 2oal or 
other granular material ; vehicle steering or cam-féllew- 
ing ; tracer-controlled mechanisms such as oxy-acetylené 
cutting or lathe duplicators; automatic weighing ; an- 
tenna positioning; tensioning, guiding and winding pa- 
per, cloth, thread, wire, etc. 


CONCLUSION 


In collecting material for this article, expression of the 
views of many engineers in manufacturing organizations 
was sought, in personal conversation and otherwise 
Everywhere there is the conviction that servos have per 
formed a remarkable job in wartime and that the possi 
bilities of utilizing in peacetime industry the know-how 
thus acquired are very great. It is felt that these possi 
bilities are enhanced through the consideration that 
servos were not directly related to functions peculiar], 
military but in all cases were tied to machines—guns, 
ships, planes, etc. It is felt that the problem is merely 
to transfer the servo from these military machines t« 
production and operating machines of industry. There 
are many of them and their diversity is probably much 
greater than that found among the military machines, It 
has been the purpose of this article to supply some modi- 
cum of assistance to those who may be undertaking thi- 
task of reconversion. 
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companies in supplying information and otherwise assisting in 
the preparation of this article: Allis-Chalmers Mfg. Co., Mil- 
waukee; Arma Corporation, Brooklyn, N. Y.; Diehl Manufac- 
turing Co., Somerville, N. J.; Eclipse-Pioneer Div., Bendix 
Aviation Corp., Teterboro, N. J.; Fairchild Camera & Instru- 
ment Corporation, Jamaica, N. Y.; Fischer & Porter Co., Hat- 
boro, Pa.; Ford Instrument Co., Inc., Long Island City, N. Y.; 
General Electric Co., Schenectady, N. Y.; Lear, Incorporated, 
Grand Rapids, Mich.; Minneapolis-Honeywell Regulator Co., 
Minneapolis; W. C. Robinette Co., South Pasadena, Calif. ; 
Sperry Gyroscope Co., Inc., Brooklyn, N. Y.; C. J. Tagliabue 
Div., Portable Products Corp., Brooklyn, N. Y.; Transicoil 
Corporation, New York City; Westinghouse Electric Corpo 
ration, Pittsburgh. 
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Electrical equipment and material in large quantities are now available in 
many locations throughout the country. Complete information may be ob- 
tained from the nearest Regional Office of the War Assets Administration. 


Included in this war surplus inventory are hundreds of items of stand- 
ard and special equipment—pole-line hardware, wire and cable, motors, 
switch gear, wiring devices, power-conversion and sub-station equipment. 
The special items in many cases can be adapted or converted to your 
needs. Priced to sell, these items will help solve the electrical supply 
problems of manufacturers, industrial contractors, wholesalers and deal- 
ers—investigate today. 


/ MOTOR STARTERS AND CONTROLLERS — General Electric, Westinghouse, 

Cutler-Hammer, Ward Leonard and other makes, built to both commercial and 
Navy specifications. 115 and 230 volt d-c; 220 and 440 volt a-c., 60-cycle, 3 
phase, drip proof, waterproof, manual and magnetic types. Unused and used. 
Substantial savings. 


Pole-Line HARDWARE — Insulators, pins and nearly all other items of pole line 
hardware for transmission, distribution and communications lines. Well-known 
makes, meeting exacting Government specifications, new, in excellent condition. 


GENERATORS— Engine driven, 100 kw., single bearing, 120/240 volt d-c., 1200 
rpm. commercial and industrial types. Unused and in good condition. Many 
other sizes—gasoline, diesel, steam and electrically driven, and generators with- 
out prime movers, a-c and d-c. Check our large lists. 


4 Graphite and Carbon BRUSHES— Large quantities of new brushes of well-known 
makes, in a wide range of sizes, in both standard and special types for motors, 
generators and other rotating electrical machinery. 
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(CUT OUT AND SEND TO THE NEAREST WAA OFFICE LISTED BELOW) 





War Assets Administration: I am interested in the following checked items: 


WIRE & CABLE WIRING DEVICES 

GENERATORS POWER-CONVERSION EQUIPMENT 
SWITCH GEAR SUB-STATION EQUIPMENT 
SPECIAL ELECTRIC MOTORS PROTECTIVE EQUIPMENT 
Although this material has been previ- 
ously offered to priority claimants 10% 
of the merchandise has been reserved to 
fill any further needs of priority claimants, 
including Veterans of World War Il, who 
are invited to contact the Regional Office 
serving their Area with respect to this Cie..... 


material. i — oe oe 


EXPORTERS: Most surplus property is available to the export market. Merchandise in short supply is withheld from 
export and if such items appear in this advertisement, they will be so identified by an asterisk. 


War Assets ApminisTRATION 


Offices located at: Atlanta + Birmingham - Boston + Charlotte - Chicago + Cincinnati - Cleveland + Dallas 
Denver - Detroit - Fort Worth - Helena - Houston - Jacksonville - Kansas City, Mo. + Little Rock + Los Angeles 
Louisville - Minneapolis - Nashville - New Orleans - New York + Oklahoma City - Omaha - Philadelphia 
Portland, Ore. - Richmond + St. Lovis + Salt Lake City - San Antonio - San Francisco - Seattle - Spokane 
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Zy HIGHLIGHTS 


T this writing the fate of OPA is still tangled 
in confusion. Industry naturally reflects this un- 
certainty. The current industrial scene therefore is 
one of shifting patterns, changing too quickly to permit 
anything except a day-to-day analysis. Two things 


however are abundantly clear: One, no matter what 


the outcome of OPA legislation, that agency, if it sur- 
vives at all, will have its power drastically clipped; 
secondly, responsible management will try hard to do 
a potent and effective job of self-restraint in pricing. 


Just prior to the flare-up caused by the expiration 
of OPA on June 30, business conditions throughout 
the country showed a definite upward swing. The 
Business Survey Committee of the National Associa- 
tion of Purchasing Agents, in its report of June 23, 
finds business better than in the previous month. This 
is attributed primarily to the settlement of major strikes. 
Biggest improvement, says the NAPA committee, stem- 
med from new business, but production still lagged as 
a result of lack of materials. Barring recurrence of 
strikes, business “should soar to new peaks” as soon 
as material shortages can be corrected. 

Meantime, maior electrical manufacturers have moved 
forward swiftly towards reconversion production goals 
after the long strike-enforced delays. In an encour- 
aging report by President Gwilym A. Price of West- 
inghouse Electric Corporation it was revealed that this 
company’s electric appliance division was turning out 
about 1000 electric refrigerators daily, close to 50 per 
cent of the company’s normal prewar output. [Even 
still better was the production rate for electric irons 
and roasters. Here some 3000 units were being turned 
out daily, a rate in excess of the best prewar produc- 
tion. 


Westinghouse Output Shows Progress 


Total new orders booked by Westinghouse for the 
first five months of the year, said Mr. Price, reached 
a volume of $191,817,000. These orders brought the 
company’s backlog of unfilled orders as of the end of 
May up to $421,979,000, and “good progress” is being 
made in converting this backlog into actual sales billed. 
Although Mr. Price cautioned that such progress may 
be retarded by shortages of supplies furnished by out- 
side suppliers, he expressed the hope that by the end 
of 1946 the output of all appliances now in production 
could substantially exceed prewar figures. 

Also favorable was his report on the Westinghouse 
line of heavy industrial apparatus. Considerable progress 
was made immediately after settlement of the strikes, 
although shortages of copper and steel continue as 
obstacles. The East Pittsburgh divisions 
reached approximately 90 per cent of the production 
rate planned prior to the strike. Output of transform- 
ers at the Sharon, Pa., plant was reported at a rate 


serious 
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75 per cent higher than the 1939 level, and 67 per cent 
ahead of the average rate for the years 1938-1940 in- 
Fractional-horsepower motors were being 
turned out at the Lima, Ohio, plant at a rate of 18 
per cent above the 1941 average. 

Equally encouraging reports stem out of Genera! 
Klectric Company. Despite the severe setbacks caused 
by strikes and the still critical shortages in copper and 
other basic materials, the company’s assembly lines are 
turning out electric appliances and industrial equip- 
ment at an increasing tempo. Washing machines output 
was reported at 1000 units a day, home refrigerators 
at a rate of 10,000 a week, while radios, electric irons 
and electric clocks are again in production at an’ in- 
creasing rate. In two or three months, according to 
President Charles E. Wilson, G-E output in all lines 
should catch up with the rate it had attained before its 
strike. It would be a year, however, he added, before 
production would reach the reconversion rate originally 
scheduled. But by 1948, total output should reach 
$1,000,000,000 annually. This would compare with the 
highest prewar rate of $679,000,000 in 1941. 


clusive. 


May Shipments Hold Up 

Civilian Production Administration figures for May 
indicate that shipments of electrical appliances have held 
up suprisingly well despite the highly unsettled labor 
situation that existed during that period. May ship- 
ments of electrical washing machines were approximate- 
ly 184,000 units, as against the April level of 177,000, 
and topped the prewar (1940-41) rate by 16 per cent 
Shipments of domestic mechanical refrigerators (elec- 
tric and absorption types) shot up to 196,000 units, 37 
per cent above the April figure, but still 37 per cent be- 
low the prewar monthly rate. 

In electric ranges, May shipments totalled 31,000 
units, same as in April, but still 34 per cent under the. 
prewar level. Vacuum cleaners fell off by 5 per cent to 
166,000 units, but remained above the prewar rate of 
156,000 units. No May figures for electric irons are 
available as yet, but April shipments increased to 
408,000, about 7 per cent above March and also 7 per 
cent above the prewar rate. In radio receiving sets, May 
sew a total shipment of 1,075,000 sets (estimated), or 
about 8 per cent higher than in April, and almost equal 
to the prewar rate of 1.1 million sets a month. 

Shortages of components and basic materials continue 
to plague manufacturers in all these lines. Copper, de- 
spite the settlement of strikes, is still the No. 1 bottle- 
neck. Production is resuming but slowly, and there is 
a current tendency on the part of producers to withold 
trading until the OPA situation is clarified. Steel and 
fractional-horsepower motors continue the other major 
bottlenecks. And there is a long list of other items such 
as silver, lead, switches, controls, radio tubes, textiles, 
plastics and lumber, that seriously affect the production 
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Why You Should Specify 


PORTABLE CORDS AND CABLES ARMORED WITH— 


TOUGH, DURABLE 
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QUALITY EQUIPMENT should have quality cords and cables. The highest quality will help you 
to get dependable service under severe operating conditions. Dependable cords and cables 
are made with a protective coating or jacket of neoprene. This neoprene armor means longer 
life, lower maintenance costs. In addition, it provides: 


INCREASED WEAR RESISTANCE 


Less chance for cord and cable failure because the neoprene jacket has 
excellent wear resistance which it retains under practically every con- 
dition encountered. 


FLAME RESISTANCE 


When properly compounded, neoprene jacketed cords and cables will 
not support combustion, and easily pass the Underwriters’ Standard 
Flame Test. 


SUNLIGHT RESISTANCE 


No cracking or checking or loss of strength from strong sunlight. 


OIL RESISTANCE 


Neoprene jackets are not deteriorated by oils and greases. 





YOU'LL FIND that it pays to specify neoprene jacketed cords and cables because they give the 
greatest possible service at the lowest cost per hour of operation. Rubber Chemicals Division, 
E. I. du Pont de Nemours & Co. (Inc.), Wilmington 98, Delaware. 


Cn Pond Nequuene 


FOR BETTER CORDS AND CABLES 


. » « THROUGH CHEMISTRY 
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THE Rw. CRAMER CO. 
eater 


With the sure regularity of a strong, steady heart- 
beat it will send electrical impulses to solenoid 
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valves; to start or stop process cycles; to operate 
lubricators, stokers, conveyors, etc.; to actuate 
alarm or signal devices. Pulses or “ON” periods 
from a few seconds to 24 hours, controllable 
within broad maximum and minimum limits for 


7 each standard scale. 








DISTINCTIVE FEATURES 


We have built these instruments to stand up under typical 
“shop” conditions while at the same time holding to an 
extremely high degree of accuracy in performance. They 
are designed specifically for continuous-duty operation 
in industrial service. A repeat accuracy of 12 to 1 per- 
cent of full dial scale has been achieved. 


























Dials are clearly marked and adjustment of the frequency 
of the impulses may be made during operation if desired 
without stopping the process. Duration of pulse is gov- 
erned by an adjustable cam, several types of which are 
available, permitting adjustment of pulse period from 
minimum setting to approximately 50 percent of the 
time scale. 







































An important safety feature is that interruption of power 
supply does not reset timer. Instead time cycle continues 
from point of interruption . . . an important safety 
feature. 

















Available in twelve time ranges from 15 seconds to 24 
hours. Write us for detailed literature and specifications 
of this widely adaptable precision control instrument at 
oan extremely reasonable price. 




















THE R. W. CRAMER COMPANY, INC. 


River Street, Centerbrook, Conn. 




















A Part of the Complete CRAMER 
LINE of Precision Timers, Relays 
and Time Switches for every in- 
dustrial need. / 
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of electrical products. 

The copper situation for the balance of the year may 
largely depend on imports and stocks released from gov- 
ernment stockpiles. Trade estimates place refined cop- 


| per output in this country for the second half of the 
| year at approximately 350,000 tons (based on continu- 


ance of strike-free operations). Government stocks 
and imports will have to fill the gap. At this writing 


| it is expected that July allocations by the Metals Re- 


serve Corporation will reach 80,000 tons, about the same 


| as in June. 


Silver Supplies Are Tight 

Electrical manufacturers have also been hard hit by 
the acute shortages of silver for industrial purposes. 
Surplus Treasury Department stocks, ‘‘unobligated” 


| for monetary purposes, have been unavailable to indus- 
| try since the Greene Act, which authorized sales of the 
| metal to industry at 71.11 cents per ounce, expired De 


cember 31, 1945. For the past six months, these silver 
supplies have been frozen by congressional disputes 
centered around a new price for silver. The question 
may be resolved momentarily by compromise, probably. 
in the opinion of informed sources, by setting the price 
at 90.3 cents per ounce, or the controversy may drag 
on. It is hoped that pressure by industry may bring the 
matter to a quick solution. The Treasury Department 
has excess silver above its monetary requirements to a 
total of 225,000,000 oz. This is estimated as sufficient 
for industrial needs for several years. Typical appli- 
cations of silver in the electrical field are its use for con- 
tact points, in electronic tubes, as silver brazing alloys, 
etc. A company like General Electric, for instance, con- 
sumes 5,000,000 ounces of silver annually. 

Meantime, a price of 90.125 cents was set for foreign 
silver on July 12 by Handy & Harman, leading silver 
factors. This is expected to attract increased quantities 
of the foreign metal to this country. Previously, under 
the OPA-pegged price of 70.75 cents, very little foreign 
silver was reaching this country. 


Small Motor Output Up in May 
Fractional-horsepower motor output is still spotty. 
May shipment, according to CPA figures (based on re- 
ports from 90 companies and 101 plants), rose to ap- 
proximately 1.65 million units, as against 1.5 million in 
April and 1.16 in March. This was encouraging in view 
of the labor difficulties and continued materials short- 
ages. But June figures when released are expected to 
show a drop owing to the particularly bad situation in 
copper magnet wire and silicon sheet steel that month. 
The CPA also notes that the overall figures do not reflect 
the acute shortage in motors over 4 hp. Although over- 
all output in fractional-horsepower motors has generally 
been on the increase since V-J Day, this increase has 
been concentrated in motors of % hp and under. In the 
larger ratings, shipments have not been able to rise 
above the postwar peak rate of 100,000 last November. 
The monthly NEMA index series for April shows a de- 
cline for motors and generators as against March. The 
April index of orders received is 385, down 44 points 
from 429 in March. Later figures, however, may show 
“a renewed” upward trend. In electrical insulating ma- 
terials, the index of sales billed for April was 225, a one- 
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CHECK THE MANY USES 


Automotive, Marine, Tractor 
and Diesel Engine Panels 
Bottery Chargers 
Cell Testers 
Farm Generating Equipment 
Automotive Analyzing Equipment 
Rate of Charge Indicators for: 
Selenium, tungar, or 
copper oxide rectifiers 
Electrified fence controllers 
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DIVISION OF AMERICAN MACHINE AND METALS, INC,, 










Caearep and styled by master instrument designers, these 


new U.S.G. moving vane type Direct Current instruments 
meet the demand for moderately priced precision meters. 
They give you pointer stability and superior performance. 
All figures and graduations are sharply defined on modern- 
istic, broad, easy to read scales. 

These modern U.S.G. Meters are supplied in 2’ and 24” 
sizes, in your choice of round, square, or top-flanged cases 
... plain, raintight, or watertight construction. Center zero 
scales have an are of 80 degrees and the zero off-center 
scales have an are of 60 degrees. 

Look into the advantages of these accurate, dependable 


and economical meters now. Write for ranges and prices. 














Other LESTERS from 4 to 32 
ounce capacity. 







































Wherever they mold plas- 
tics for airplanes, electronics, 
specialties and every kind of 
gadget, they say, “If it’s plas- 
tic, the LESTER will mold it.” 


We are both machine and 
mold makers, out here at 
LESTER, determining (1) what 
the plastic molder wants and 
then (2) building equipment to 
do his job. This explains the 
long list of LESTER “‘firsts.’’ 


And now the new line of 
LESTER machines is ready for 
molders who demand new 
highs in performance and new 
lows in production costs. 


New exclusive features in- 
clude . . . Vertical injection 
with internally heated torpedo 
. - - one-piece, rigid, cast steel 
frame ...a really closed mold 
. .. larger, stronger die height 
adjusting screw .. . auto- 
matic ejection (16 ounce and 
over) . . . electrical, mechani- 
cal and hydraulic safety guard. 


Write today for data o 
the new LESTERS. , 


Model L-242-8 


INJECTION 
‘MOLDING MACHINES" 





Distributed by LESTER-PHOENIX, INC. 
2635 CHURCH AVE., CLEVELAND 13, OHIO 





point rise over March. (Fractional-horsepower motors 
are not included in the NEMA index. ) 

A drop in the number of shipments and new. firm 
orders was reported to the National Machine Tool 
Builders’ Association for the month of May. Here are 
the figures: Shipments, 5,939 units valued at $24,725.,- 
197, as against 6,198 units valued at $26,141,062 in 
\pril. New orders: 6,802 units, valued at $28,497,922 
compared with 8,182 units in April valued at $32,646.,- 
613. Estimated total industry shipments in May are 
given as $26,580,000, against $28,108,000 in April. (All 
April figures have been revised from those previously 
reported. ) 


Industry-Sponsored Statistics 

A number of trade associations in the electrical and 
related field are making careful plans either to resume 
prewar statistical services on an expanded scale or to 
institute such services where none existed before. The 
excellence of NEMA statistical service is, of course, 
well known and a further expansion of NEMA service 
is expected at an early date. The Radio Manufacturers 
Association is also planning to initiate statistical data 
for publication in the near future. This action consti- 


Calendar of Meetings 


Aug. 26-30—Pacific Coast Convention, American Insti- 
tute of Electrical Engineers, Seattle, Wash. 

Sept. 9-13—Semiannual Meeting, American Chemical 
Society, Chicago. 

Sept. 10-14—Fourth National Chemical Exposition, 
sponsored by. Chicago Section of the American Chemical 
Society, Chicago Coliseum, Chicago. 

Sept. 16-20—National Instrumentation Conference and 
Exhibit, Instrument Society of America, Hotel Wm. 
Penn, Pittsburgh, Pa. 

Sept. 18-20—Annual Meeting and International Confer- 
ence, Illuminating Engineering Society, Chateau Fron- 
tenac, Quebec City, Quebec, Canada. 

Sept. 30-Oct. 2—Fall Meeting, American Society of 
Mechanical Engineers, Boston, Mass. 

Oct. 3-5—National Aeronautic Meeting (Autumn) and 
Aircraft Engineering Display, Society of Automotive 
Engineers, Inc., The Biltmore Hotel, Los Angeles, Cal. 
Oct. 3-5—Second National Electronic Conference (spon- 
sored by the Illinois Institute of Technology, North- 
western University and the Chicago sections of AIEE 
and IRE with the cooperation of the Chicago Technical 
Societies Council and the University of Illinois), Edge- 
water Beach Hotel, Chicago. 

Oct. 14-19—First Annual Electronic Radio and Tele- 
vision Exposition, Grand Central Palace, New York City. 
Oct. 16-19—Fall Congress, Electrochemical Society, 
Inc., Hotel Royal York, Toronto, Canada. 

Oct. 28-30—Semiannual Meeting, American Gear Man- 
ufacturers Association, Edgewater Beach Hotel, Chicago. 
Oct. 28-Nov. 1—Annual Meeting, National Electrical 
Manufacturers ‘Association, Marlboro-Blenheim and Clar- 
idge Hotels, Atlantic City, N. J. 

Oct. 29-Nov. 1—All-Industry Refrigeration and Air 
Conditioning Exposition, Refrigeration Equipment Man- 
ufacturers Association, Public Auditorium, Cleveland. 
Nov. 6-8—Annual Fall Meeting, Association of Amer- 
ican Battery Manufacturers, Palmer House, Chicago. 
Nov. 7-8—6th Annual Convention, American Industrial 
Radium and X-Ray Society, Atlantic City, N. J. 

Nov. 17-22—1946 Annual Meeting, American Welding 
Society, in conjunction with National Metal Congress 
and Exposition, Atlantic City, N. J. 

Nov. 18-22—28th Annual National Metal Congress and 
Exposition, sponsored by American Society for Metals, 
Iron and Steel Division and Institute of Metals Division 
of American Institute of Mining and Metallurgical Engi- 
neers, American Welding Society and American Indus- 
trial Radium and X-Ray Society, Municipal Auditorium, 
Atlantic City. 
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EARING RETAINER 


j int > 


mass produced 
to .001” tolerances 


If you need bearing retainer rings or any other fabricated 
parts in a hurry, or if you are faced with a problem | 


involving the use of structural, laminated resinous plas- 
tics...call on Panelyte. 

Our service engineers are aiding manufacturers in 
scores of industries by improving design, saving weight, 
speeding production, and simplifying assembly with 
precision-made Panelyte ‘parts. 

Panelyte parts are not affected by water, brine, oil, 
ordinary solvents, coolants, ketones, esters, weak acids 










Typical examples of Panelyte or alkali. Having good electrical properties combined 
turret lathe production,, shown : a: ; 
actual size. with unusual structural strength, dimensional stability, 


and excellent heat resistance, Panelyte is thoroughly 
dependable and adaptable. Your inquiries are invited. 


Sales Offices: Boston, Chicago, Cincinnati, Cleve- 
land, Dallas, Denver, Detroit, Kansas City, Los 
Angeles, Lookout Mt., Tenn., New Orleans, 
Phoenix, Portland, St. Louis, St. Paul, San Fran- 
cisco, Seattle, Syracuse, Trenton; Buenos Aires, 
Caracas, Johannesburg, Mexico City, Montreal, 
San Jose, Sao Paulo, Santiago (Chile), Sydney, 
Toronto, Vancouver. 


*%& MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED 
FORMS, FABRICATED PARTS IN PAPER, FABRIC, FIBRE 
GLASS, ASBESTOS BASE LAMINATES; DECORATIVE GRADES 
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Electrical parts and spe- 
cialties manufacturers will find 
acksonville ideally situated for serving 
rapidly growing postwar markets. 


LOCATION—Southeastern corner of the U. S., strategically 
located to serve the increasingly important industrial South- 
east, interior markets, Gulf and Pacific coasts, South 
American and world ports. 


LABOR —Ample skilled and unskilled labor, largely native-born. 
Many workers skilled in electrical parts and specialties 
manufacture, due to large volume of war work. 


DISTRIBUTION FACILITIES-Major port and highway center, 


four trunkline railroads, and Intru-coastal Barge Canal. 
Three airlines, and numerous bus and truck lines. 


CLIMATE —Ideal climate permits great savings in construction, 
heating and maintenance, guarantees more working days 
per year. Living is less costly and more pleasant. 


MARKET —Jacksonville’s non-competitive distribution area popu- 
lation of 3,420,770 has an effective buying i e of 
$2,626,291.000. The local wholesale trade areq population 
of 1,194,891 has an effective buying income of 81,945.792,000. 


Specific industrial and market survey prepa at your 
request. Correspondence will be strictly confidential. 


yo Dept. B. Industrial Division 
Chamber of Commerce 








THE RAJAH SOLDERLESS 


SLs 


Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of twe 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32’, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 


The base stud is fastened to panel or 
electrode of the sparking plug, the spring 
snap terminal is fastened to the ignition 
cable. 


Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 











| 
| 


Write today for descriptive folder illustrating our complete | 


line ef terminals, nipples, tools, base studs, etc. 


THE Rajah co: 


TRADE: MARK | 


BLOOMFIELD NEW JERSEY 


No obligation. 
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tutes a departure from RMA’s previous policy of limit- 
ing such data to member companies and government 
agencies. This work has already been organized and a 
steady flow of statistics on radio receiver production 
has been made available to members in weekly sum- 
maries. Statistics on parts production, on a percentage 
basis, as well as on tubes, also have been resumed since 
the war. Reports on transmitting equipment are now 
being gathered. Release of RMA statistics for general 
publication was recently authorized by the board of 
directors, 


Philco Patents Licensed to RCA 

In a first general patent license ever issued by Philco 
Corporation, some 600 Philco patents and inventions 
relating to radio and television receivers and electrical 
phonographs were licensed to the Radio Corporation of 
America. Included in the licensing agreement is Philco’s 
“Advanced FM System” described by Philco President 
John Ballyntyne as “an entirely new system of frequency 
modulation detection” offering “important advantage 
of greater clarity in reception (and) a marked gain in 
fidelity.” Philco is also ready to grant non-exclusive 
licenses to other companies in the radio and electronic 
field. Mr. Ballyntyne announced. 


Patent Office to Expand 

An increased*budget for the Patent Office is urged 
by Patents Commissioner Casper W. Ooms. Speaking 
before the Patents and Research Committee of the Na 
tional Association of Manufacturers in New York re- 
cently, Mr. Ooms dispelled the popular belief that the 
Patent Office is able to pay its own way. He pointed 
out that during the last fiscal year, the Patent Office 
spent $1,400,000 more than it earned. 

To properly fulfill the functions of his office, Mr. 
Ooms said, $10,000,000 will be needed next year. “Five 
hundred more examiners are needed,” he declared. “Our 
classification system moreover, is a scandal. It has been 
practically ignored for 20 years. The files in some 
classes are worthless from the standpoint of the examin- 
ing attorney. We hope to add 100 to the present staff 
or 33.” 


INDUSTRIAL BRIEFS 


The Ripley Co., Inc., has been organized following the 
merger of the United Cinephone Corp., the Ripley Co. and 
the L-R Manufacturing Co., all of Torrington, Conn. The 
new company has purchased the former Pratt, Read & Co. 
plant, which comprises 11 buildings, at Deep River, Conn., for 
the production of several new items. The facilities at Torring- 
ton, Conn., will continue to be used primarily for research, 
design and development operations. Louis R. Ripley is presi- 
dent of the new company. 


Follansbee Steel Corp., Pittsburgh, Pa., has leased the 
steel production equipment and mill section of the Parkers- 
burg Steel Co. plant, Parkersburg, W. Va. Follansbee will 
manufacture motor and dynamo electrical sheets largely for 
Parkersburg, and will have limited production for the trade. 
Parkersburg Steel will operate the fabricating section of the 
plant. 


Continental Wire Corp. has been formed at York, Pa. The 
company will manufacture electrical wire and insulation ma- 
terials. The officers of the company, all of whom were pre- 
viously connected with the York Wire and Cable Division of 
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INITIAL ACCURACY 
AT LOW COST! 





Here's the low cost solution to close tolerance _lent for close tolerance requirements. Matched 
requirements—IRC Matched Pairs—two resistors Pairs are widely used as meter multipliers and 
matched in series or parallel to as close as recommended for any application requiring low 


+1% initial accuracy. cost close initial tolerances. 

IRC introduced Matched Pairs, has matched IRC tests, matches, identifies, and ties 
millions of BT Metallized and BW Wire together each pair as shown in the illustration 
Wound Resistors. Both types are stable, excel- —_ above. 


MATCHED PAIR RESISTANCE LIMITS 












Parallel Matched Pairs Series Matched Pairs 














Type Minimum Resistance Maximum Resistance Minimum Resistance Maximum Resistance 
BW-'% 5 Ohms 410 Ohms 20 Ohms 1640 Ohms 
BW-1 2.5 Ohms 2550 Ohms 10 Ohms 10,200 Ohms 
BW-2 3.75 Ohms 4100 Ohms 15 Ohms 16,400 Ohms 










BTS 235 Ohms 10.0 Megohms 940 Ohms 40.0 Megohms 
BTA 165 Ohms 10.0 Megohms 660 Ohms 40.0 Megohms 





235 Ohms 10.0 Megohms 940 Ohms 40.0 Megohms 





Matched Pairs are available only to manufacturers. Address inquiries to Dept. H6 


healt ee 


INTERNATIONAL RESISTANCE CO. 


401 N. BROAD ST., PHILADELPHIA 8, PA. 
& ‘ Canadian Licensee: International Resistance Co., Ltd., Toronto 
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If you use solder, Sta- 
Warm has 
solder heater for you. 


the electric 


include heaters 


Types 
for dipping, tinning, pour- 
ing, and for dispensing a 
drop at a time or in a thin 


regulated stream. 


Capacities include handy 
model 647Y which holds 
only a half lb. up to 653 
which holds 78 Ibs. In be- 
tween range 16 other mod- 
els from which you can 
choose the most efficient 
heater for your application. 


All except 647Y 
are offered in single 
heat, three heat or 
fixed thermostat 
types. Some include 
variable thermostat 
controls for extreme 
flexibility or un- 
usual operations. 


Why not inquire 
for complete bulle- 


647Y to 
640Y 
Tinning 


650 to 653 


tin today? Address solder 
d ispensing 


Dept. H. 


ta Warm ELECTRIC CO. 


RAVENNA, OHIO 


565 N. CHESTNUT ST 


Heaters 


General Electric Co., include C. C. Christiansen, president, and 
Edgar Q. Harrigan, vice-president. 


The new Egyptian Lacquer Manufacturing Co. building, 
located near the present factory at South Kearny, N J., has 
been completed. It will house the sales and other departments. 
The executive headquarters of the company will remain in 
Rockefeller Center, New York City. 


A new $100,000 product development and testing laboratory 
has been completed and dedicated at Des Plaines, IIl., by the 
Benjamin Electric Manufacturing Co. Embodying many 
new advancements in construction, equipment and design, the 
new laboratory contains an electrical section, a physical test 
section, a photometric laboratory, an acoustical laboratory, and 
a product development and model shop. 


Lear, Inc., Grand Rapids, Mich., will now produce variable 
capacitors and has allocated 10,000 sq ft of plant space for 
their production. It is understood that initially the entire output 
will go into Lear’s own line of radios. 


Lovejoy Flexible Coupling Co., Chicago, has acquired the 
entire manufacturing and sales facilities of the mechanical 
power transmission department of Ideal Industries, Inc., Syca- 
more, III. 


The executive offices of Allegheny Ludlum Steel Corp. 
have been returned to the Henry W. Oliver Building Pitts- 
burgh, Pa. 


Barnes & Reinecke, Chicago, designers. and engineers, has 
incorporated the company to accommodate expansion of serv- 
ices. Company was originally founded in 1933 as a partnership 
by James F. Barnes and Jean O. Reinecke. 


Clippard Instrument Laboratory, Inc., Cincinnati, has 
acquired a new plant at 1125 Bank St., Cincinnati. When this 
property is rehabilitated, it will provide 50,000 sq ft of floor 
space. 


Cory Glass Coffee Brewer Co., Chicago, has changed 
its name to Cory Corp. 


Indiana Steel Products Co., Chicago and Valparaiso, Ind., 
has acquired the plant and facilities of the Cinaudagraph Corp., 
Stamford, Conn. The latter is now known as the Indiana Steel 
Products Co., Cinaudagraph Division. Philip Smith, formerly 
manager of the New York office of Indiana Steel Products, 
is general manager of the new plant and Robert Fulton, who 
was with General Electric Co., Schenectady, N. Y., is in charge 
of production. 


Northern Electric Co., Ltd., Montreal, Que., has started 
construction of a $1,000,000 plant at Lachine, Que. This new 
plant, which will have 300,000 sq ft of floor space, is expected 
to be completed in 1947. This is the first step in the company’s 
plan for a development whieh will eventually house the whole 
wire and cable division of the company. 


United States Air Conditioning Corp. is now operating 
in a new plant recently purchased at 33rd Street and Como 
Ave. Southeast, Minneapolis, Minn. The new building contains 
approximately 100,000 sq ft of manufacturing and office space. 


Edwin L. Wiegand Co., Pittsburgh, Pa., is building a 
new plant to expand facilities for the manufacture of Chroma- 
lox electric range units and electric heaters. The new build- 
ing, which is scheduled for early completion, will add 45,000 
sq ft to present facilities. 


General Electric Co., who are producing transmitters for 
FM radio stations at Syracuse, N. Y., have started building FM 
radio receivers at Bridgeport, Conn. 


Acme Electric &. Manufacturing Co., Cuba, N. Y., orig- 
inally founded as an Ohio corporation 29 years ago, has re- 
cently changed its name to Acme Electric Corp. and has been 
re-incorporated in the State of New York. The change has 
been dictated by the fact that the principal factories of the 


ELECTRICAL MANUFACTURING 








The Eject-O-Matic non-fouling tip is drop- 
forged—and grooved to conduct solder and flux to the exact 
point of application. This makes for faster, easier soldering 
of fine work, corners, hard-to-get-at places, and long, con- 
tinuous seams. And a new, permanent alloy—Multi-Clad— 
gives this tip a life expectancy of 300 to 400 hours! The 
Eject-O-Matic tip never needs filing, sanding, wiping or 
tinning—always retains its original shape. When necessary, 


you simply “paint” the hot tip clean with a stick of solder. 
Model 19-S (illustrated) with base—retails at $18.95 


Individually packed. Shipping wt. per 
carton of 12 units, approx. 42 Ibs. 
Serid for literature 
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NON-FOULING TIP oe Canter vottoung 


MULTI-PRODUCTS TOOL COMPANY, 123 SUSSEX AVENUE, NEWARK 4, NEW JERSEY 





CHECK THESE PLUS FEATURES 
Automatic Feed 

Micrometer Control of amount of 
solder ejected 

Anti-fatigue Balance—Light Weight 
Automatic Retracting Feature 

Cooling Vanes dissipate excess heat 
Drop-forged, Non-corrosive Tip 

Safety, Utility Base 
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A Mercotd Product 
The Mercoid Sensatherm is emerging in this post-war 
period unexcelled in its simple beauty, with its appealing 
lifetime lustrous natural metallic finish. There is no lacquer 
coating to become dull, nor can it ever tarnish. It holds 
its newness in appearance indefinitely No polishing or 
scrubbing is ever necessary—simply wipe off any accu- 
mulated dust or dirt with a damp cloth, in fact adry cloth 
usually.does quite as well 


And speaking of performance, this instrument still re- 
mains unmatched for its even room temperature control. 
There are many factors in its design and construction con- 
tributing to its long life and positive operation, particu- 
larly the hermetically sealed mercury switch. Summing up 
its appearance and performance, the Mercoid Sensa- 
therm is truly the aristocrat among thermostats 
THE MERCOID CORPORATION - 4203 BELMONT AVE. i¢ tie ie) 
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It is simple. But that sturdy simplicity was attained only 
after Universal engineers and production know-how had 
translated (in quantity) the complex slots, holes, countersink- 
ing and bosses of the blue print into the fine porcelain insu- 
lator shown here. It offers advantages not be found in 
many other insulating materials—it has high dielectric and 
physical strength, it’ resists shock, strain, heat, cold, fumes, 
moisture and corrosion. It does not carbonize, eliminating 
flash-over and dielectric failure, and it does not deteriorate 
under arcing. Universal porcelain engineers will be glad to 
assist in your insulator problems. 


company are in New York State. There is no change in the 
ownership or personnel of the company. 


The recently organized firm of Schnacke, Inc., Evansville. 
Ind., announces initial production of air conditioning and re- 
frigeration compressors. First item off the production line is 
a 4-cylinder model, and an 8-cylinder model is to follow. 


The administrative staff and plant headquarters of Detrex 
Corp. will now be located at 14331 Woodrow Wilson Ave., 
Detroit, Mich. All mail and general operational matters sheuld 
be referred to Box 501, Roosevelt Park Annex, Detroit 32, 
Mich. 


A new $600,000 expansion program is now under way at 
the Eureka Williams Corp. factory in Bloomington, III 
The program will include reconversion of a separate building 
into a testing laboratory in which continuing studies of mate- 
rials, sound, wear and products will be conducted. 


General Electric Co. has purchased the 58,000-sq-ft factory 
it has been leasing at Lowell, Mass. The plant is manufacturing 
electric cords for household appliances, fluorescent lampholders, 
etc, 


Herzog Miniature Lamp Works, Long Island City, N. Y., 
are constructing a new plant in York, Pa. The new plant and 
the existing plant at Long Island City will be operated for 
the time being, but later on all operations will be conducted 
in York. 


R. M. Hollingshead Corp., Camden, N. J., has completed 
organization of its new coatings division. Dr. William Holst 
and Russell Hersam, who were with the U. S. Navy engaged 
in development work on protective coatings, have joined the 
company to head the division of the Hollingshead Research 
Laboratories now engaged in protective coatings. 


Holub Industries, Inc., has been formed by Bert E. Holub, 
who has resigned as general sales manager of Ideal Industries, 
Inc. The company will be located at 413 DeKalb Ave., Syca- 
more, IIL. 


Eastern Metal Products Co., Tuckahoe, N. Y., has com- 
pleted its reconversion and expansion program. The X-ray 
testing, physical, chemical and metallurgical laboratories, have 
been enlarged. 


Taylor-Wilson Manufacturing Co. has moved from 
McKees Rocks, Pa., to Chamber of Commerce Building, Pitts 
burgh 19, Pa. 


Cable Electric Products, Inc., Brooklyn, N. Y., has ab- 
sorbed its wholly-owned subsidiary, Marks Products Co., Inc. 


In order to simplify the identification of its family of cellulosic 
plastics, Celanese Plastics Corp., New York City, has an- 
nounced that from now on its ethyl cellulose materials will be 
known as Celcon. Previously they were known as Lumarith EC. 


Lear, Inc., Grand Rapids, Mich., has leased 68,000 sq it of 
floor space from the General Motors Corp. for the construction 
of variable capacitors and other radio component parts. This 
additional space brings the company’s total manufacturing space 
in this city to 286,000 sq it. 


Manufacturers Screw Products, Chicago, has changed its 
name to Stronghold Screw Products, Inc. Management, 
personnel and products remain the same. 


Monsanto Chemical Co., St. Louis, Mo., has leased the 
government-owned chemical warfare service plant at Monsanto, 
Ill., for the manufacture of peacetime products. It is expected 
that the company will spend approximately $1,000,000 on alter- 
ations. 


Tue UNIVERSAL ctay propucts co. 


1540 EAST FIRST STREET * SANDUSKY, OHIO 
SERRE RON A ARRIBA 


. 


Weston Electrical Instrument Cerp., Newark, N. J. 
is constructing a large new engineering and administration build- 
ing on the plant grounds. It is to be a three-story structure 
with 78,620 sq ft of floor space. 
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Electronic Calculating Machine 
is a Giant of Precision 


* Mathematical robot with nearly 18,000 vacuum tubes does in hours what 
mechanical devices would require years to complete; built for war pur- 


vs 


poses, it has en of interest to designers and engineers. 
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NOTHELFER 


HE Electronic Numeral Integrator and 

Computor shown above, designed and 
constructed for the Ordnance Depart- 
ment, U. S. Army, at the Moore School 
of Electrical Engineering, University of 
Pennsylvania, is said to be the first all- 
electronic general purpose computor 
ever developed. 
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NOTHELFER WINDING LABORATORIES 


119 ALBERMARLE AVENUE ~» 
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The design of the TRANSFORMERS 
among much other complex and expen- 
sive equipment, was limited by many un- 
known factors: However, this 3 Phase 
Plate Rectifying Transformer is repre- 
sentative of a typical installation by 
NOTHELFER, whose skill and experience 
has been instrumental in helping to solve 
many a difficult winding job. 


¢* TRENTON 3, 





Heading from article in 
ELECTRICAL 

MANUFACTURING 
April, 1946 


NOTHELFER 3 Phase Plate 
Rectifying Transformer 
ON at 12'% KVA 


All transformers designed 
f ° rise. 


NEW JERSEY 
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IS SAFETY — plus STAMINA to perform under 
adverse conditions — the service you demand from 
Fractional H.P. Motors? Then this little giant of 
a motor—the E.M.C. Model “10’’—is your answer. 
For “10” is unaffected by atmospheric conditions 
such as abrasive dust, as well as being completely 
spark-proof. While this “10" Model is rated’ at 
1/13 H.P., it can be factory-adjusted to exactly fill 
the power requirements of your particular application. 


E.M.C. “KNOW-HOW” 


1S BUILT INTO THESE MODEL ‘‘10°’ FEATURES: 
Ball-bearing Construction Throughout 
Dynamically Balanced 
Designed for Voltages from 6 to 115 
Wound for AC or DC Applications 
Averages 1/13 H.P.—Which Can be Stepped 
Up for Short Duty Applications 


E.M.C. MODEL “10 MOTOR is ideally adapted for in- 
termittent service or short duration high-speed operations. 


Detailed Information Upon Request. 


Arictroim ELECTRIC MOTOR CORPORATION 


l | Division of Howard Industries, Inc. 
© Racine, Wisconsin 
mh 


A REGISTERED 
ORS FOR ALL iy 
CUSTow-punct FRacTiONN. #?. MOP DUSTRy 


St. John X-Ray Laboratory has moved all facilities to 
its own building at Califon, N. J. 


Conlon Corp., Chicago, has purchased the thermostat divi- 
sion of the Soreng Manufacturing Corp., Chicago. Conlon 
will manufacture the thermostats for use in its own ironers 
and also as a supplier to various electrical fields. 


George J. Taylor has organized a new company to be known 
as Taylor-Light, Inc. This firm will operate as a division 
of the Appleman Art Glass Works. This new company, which 
will manufacture fluorescent lighting fixtures, will be located 
at North Hackensack, N. J. Mr. Taylor, who was formerly 
industrial and commercial lighting specialist for General Elec- 
tric Co., New York City, will be president of the new company. 


TRADE ASSOCIATIONS 
. AND TECHNICAL SOCIETIES 


NEMA Section Officers Elected 

Section officers of the National Electrical Manufacturers As- 
sociation recently elected for the ensuing year include: 

Conduit Fittings, Outlet and Switch Box Section: R. C. 
Dean, General Electric Co., Bridgeport, Conn., chairman; Theo- 
dore Briegel, Briegel Method Tool Co., Galva, IIl., vice- 
chairman. 

Electric Power Connector Group of the Switchgear Section: 
R. E. Anderson, Delta-Star Electric Co., Chicago, chairman; 
G. E. Heberlein, Railway and Industrial Engineering Co., 
Greensburg, Pa., chairman of the technical committee. 

Instruments, Indicating and Graphic, Group: J. M. Heggy, 
Westinghouse Electric Corp., Newark, N. J., chairman. Jnstru- 
ment Transformer Group: R. W. Beard, Allis-Chalmers Manu- 
facturing Co., Pittsburgh, Pa., chairman. Small Air Circuit 
Breaker Section: L. C. Watson, Trumbull Electric Manufactur- 
ing Co., Plainville, Conn., chairman. 


Porcelain Enamel Institute Plans Forum 
The 8th Annual Forum of the Porcelain Enamel Institute, 
scheduled for October 9-11, inclusive, at the University of II- 


' linois, will stress problems of metal fabricating, enamel process- 


ing and related subjects. New developments in materials, meth- 
ods and equipment will be discussed. 

Further information regarding the forum is available from 
the institute headquarters at 1010 Vermont Ave., N. W., Wash- 
ington 5, D. C. 


Cosgrove Heads RMA for Third Term 

R. C. Cosgrove, vice-president and general manager of the 
Crosley Corp., Cincinnati, has been elected to head the Radio 
Manufacturers Association for 1946-47 at the association’s re- 
cently concluded annual meeting at the Stevens Hotel, Chicago. 
This will be Mr. Cosgrove’s third term as president of the 
RMA. Vice-presidents were elected as follows: vice-president 
and chairman of set division, Henry C. Bonfig, Chicago, suc- 
ceeding E. A. Nicholas, Fort Wayne, Ind.; vice-president and 
chairman of tube division, M. F. Balcom, Emporium, Pa., re- 
elected; vice-president, Fred R. Lack, New York City, suc- 


| ceeding George Lewis, Newark, N. J.; vice-president and chair- 


man of parts division, J. J. Kahn, Chicago, succeeding R. C. 
Sprague, North Adams, Mass.; vice-president, Allen Shoup, 
Chicago, succeeding Thomas A. White, Chicago. 

The meeting was marked by many committee meetings and 
reports dealing with a variety of problems now engaging the 
radio manufacturing field. -Fifteen new members were added 
to the association roster, bringing the total membership to a 
record high of 337 companies. In his annual report, Mr. Cos- 
grove stressed the important work being done by the RMA 
Engineering Department headed by Dr. W. R. G. Baker, 
particularly its: joint work with other organizations such ag 
NEMA, IRE, and the Radio Technical Planning Board. 

On the international scene, the RMA board of directors has 
accepted an invitation from the board of the Canadian RMA 
for a joint meeting in Quebec on October 10 and 11. 


Canadian RMA Elects Officers 
S. L. Capell, vice-president and general manager of Philco 
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5 GNED-IN” Tim ; 
“DESI industrial 


*. . . an outstanding design 


tool for increasing operating 
efficiency ... 


Many industrial machines and processes now 
on the market owe their simplicity of operation 
and production economy to Time Controls which 
are “designed-in” as integral components; many 
more, now on the planning board, 
will make their bid for sales in 

post-war. Alert design engineers are 5 

investigating Timers wherever elec- 

trically actuated functions are re- 

lated in either sequence or duration 

of operation. The foremost supplier 

of dependable industrial Time Con- 

trols is ATC. There’s a complete 

standard line to select from; and further, ATC’s staff of 

Time Control experts can draw upon the greatest experi- 

ence in this field to design sys- 


|] gaa | tems for special requirements. 
ol > Write for data or see your Sweet’s 


— PO 


AUTOMATIC TEMPERATURE CONTROL CO. 
Logan St. & Germantown Ave., Phila. 44, Pa. 


TIMERS ADD PRODUCTION AND PROFIT 
TO MACHINE AND PROCESS OPERATIONS 


| Corp. of Canada, Ltd., was elected president of the Radio Man- 
ufacturers Association of Canada at the 17th annual meeting 
of the association held recently at Quebec. F. R. Deakins, 
president of RCA Victor Co., Ltd., was elected as vice-president. 
Mr. Capell has represented Philco Corp. of Canada, Ltd., as 
a director of the Radio Manufacturers Association for eight 
years. Mr. Deakins has been a director of the association since 
| 1944, at which time he returned to Canada after an absence 
of 10 years with the RCA organization in Camden, N. J. 


| SPI Sets Date for 1947 National Exposition 

The second National Plastics Exposition is to be held May 
5-11, inclusive, 1947, at the Coliseum, Chicago, according to 
the Society of the Plastics Industry, sponsors of the event. The 
SPI 1947 annual convention will be held concurrently at the 

| Stevens Hotel. The heavy concentration of plastics industry 
in the Chicago region was largely responsible for the choice 
of that city for the 1947 show. 

The exposition next year is expected to draw even a larger 
number of exhibitors and visitors than the successful first na- 
tional show held recently in New York, which was viewed by 

| over 90,000 persons. (See “SPI Plastics Show in Review,” 
| page 123, June, 1946, issue ELecrricAL MANUFACTURING.) 


| Fifth Chapter SPI Handbook Ready 

The fifth chapter of the Technical Handbook sponsored by 
the Society of the Plastics Industry is announced as ready for 
| limited distribution. 
| This chapter, titled “Cementing and Assembly of Plastics,” 
| deals with the basic techniques and bonding of plastics parts. 
| It is divided in three parts: Mechanical assembly by means of 
rivets, bolts, inserts, etc.; cementing of thermoplastics; and 
| cementing of thermosetting plastics. Suitable illustrations are 
included, and a list of various cements and bonding agents is 
provided. 

There is a nominal charge for the advance copies of this 
chapter. Requests should be sent to the Engineering & Tech- 
nical Committee, The Society of the Plastics Industry, 295 
| Madison Ave., New York 17. 


ASTM Meeting Draws Large Attendance 

W ide interest in the rapidly expanding activities of the Ameri- 
can Society for Testing Materials was reflected by the large 
attendance at the 1946 Annual Meeting held recently at the 
Statler Hotel, Buffalo. Total registration was 1825, exceeded 
only by the attendance of 2100 at the 1944 meeting in New York 

The meeting was featured by eight symposiums on diversified 
technical subjects and by 25 special sessions. Arousing particu 
lar interest was the symposium on bearings. The Edgar Mar- 
burg Lecture was presented by Dr. J. J. Mattiello, technical 
director, Hilo Varnish Corp.; and dealt with “Protective Or- 

| ganic Coatings as Engineering Materials.” The lecture will be 

made available in printed form at a later date, probably in the 
fall. The 19th Award of -the Charles B. Dudley Medal was 
made to H. R. Copson, research chemist, International Nickel 
Co., Inc. 

The reports of some 200 technical committee meetings indi- 
cated considerable activity in the direction of new specifications 
and tests. Some 44 new tentatives were approved during the 
meeting and a large number of revisions of existing standards 
and tentatives. Forty-two specifications and tests were adopted 
as standard. Among the committee reports of particular interest 
to readers of ELectricAaL MANUFACTURING were the following : 
Committee D-20 on Plastics; Committee C-16 on Thermal In- 
sulating Materials ; Committee B-9 on Metal Powders and Metal 
Powder Products; Committee B-4 on Electrical-Heating, Elec- 
trical-Resistance and Electric-Furnace Alloys; Committee B-1 
on Wires for Electrical Conductors; Committee A-6 on Mag- 
netic Properties; Committee B-2 on Non-Ferrous Metals and 
\lloys; Committee D-9 on Electrical Insulating Materials; 
Committee D-11 on Rubber and Rubber-Like Materials; and 
Committee D-1 on Paint, Varnish, Lacquer and Related Prod- 
ucts. Preprints of these reports have been made available by 

| the ASTM at its headquarters, 1916 Race St., Philadelphia 3. 

The annual election of officers led to the election of Arthur 

W. Carpenter, manager of testing laboratories, B. F. Good- 
| rich Co., Akron, Ohio, as president for 1946-47, succeeding J. 
| R. Townsend, materials engineer, Bell Telephone Laboratories, 
| Inc., New York City. 
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These are metal powder parts by Moraine. 


They are typical of many parts made by powder metallurgy 
for a variety of applications—and for varied reasons. Some 
require the oil-retaining, self-lubricating quality which cannot 
be duplicated by orthodox materials. Others take advantage 
of the elimination of costly and complex secondary machining 
operations. Still others utilize the fine finish and close sectional 
tolerances attainable in this new field of fabrication. 


But whatever the application and whatever the advantage, these 
metal powder parts have one thing in common: All are pro- 
duced in volume, for volume is the key to the practicability 
and economy of powder metallurgy at Moraine. The nature 
of tooling and methods makes large, continuous runs essential 
to satisfactory pricing and delivery. 


If your production involves a large need for small parts, fabri- 
cated to practical tolerances with a fine finish, consult Moraine 
Products. Metal powder parts by Moraine may prove to be the 
answer to lower costs, improved quality. 


METAL POWDER PARTS 


a 


MORAINE PRODUCTS ™«> GENERAL MOTORS 


DAYTON, OHIO 


































resistance. 


COPACO 
100% RAG 


First two guaranteed 300 volts per mil. 
GRA usually tests 300. Nonchem. 
Thickness .005, .007, .010, .015, .020, .025, .030 
Mfd. in Standard 30”x40” SHEETS and continu- 
ous ROLLS 450’ to 2000’x’2” to 30” width. 
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STAR INSULATIONS 


Each With Individual Characteristics 


1. THERMOLAIN 

A heat-resistant refrac- 
tory insulation. Porous. 
Withstands thermal shock. 


LAVOLAIN 

A dense semi-steatite of 
high mechanical and di- 
electric strength. 


COMMERCIAL WHITE 


Most economical for use 
in most applications. 


VITROLAIN 


Strong, dense, non-porous, 
moisture proof. High di- 
electric strength. 


PORCE 


41 MUIRHEAD AVENUE 


5. 


No. 921 INSULATION 
Can be molded into dif- 
ficult shapes. Strong, 
dense, heat-resistant. 


NU BLAC 


Will not soil in assembly 
or use. Excellent for 
wiring devices or novelties. 


HUMIDOLAIN 


A highly porous porcelain, 
suitable for many applica- 
tions in humidifiers. 


STEATITE 


Has a very low-loss fac- 
tor, making it well suited 
for radio and television 
equipment. 


OMPANY 


TRENTON, N. Jj. 


STAR PORCELAIN COMPANY, Ltd. 


49 MAIN ST. 


TORONTO 14, ONT. 





NYC} ae Gt tree eb tbat 


with COPACO 


RTs eC Me tsi wee ble 


OTTRELL .Insulating Papers are tough yet 
flexible; and high in dielectric and heat 


COPAREX-S 
100% RAG 


S 
Both Old and New to Ci 


Available types include: 


NUNGRA 
High RAG 


Fall River, Massachusetts 


Factory: Rock City Falls, N. Y. 


NUN- 
Standard 


Problems 
Engineers 


COTTRELL PAPER COMPANY, Inc. 


ON REQUEST 


Richard G. Leitner has been appointed chief electronic 
engineer at Lear, Incorporated, of California, a subsidiary of 
Lear, Inc. At present he is located in Lear’s main office in 
Grand Rapids, Mich. He was previously chief engineer of 
the Jackson-Bell Radio Co. and the Syncro Sound Corp. He 
has otherwise been identified with various research and de- 
velopment projects in radio and related fields. 


Richard G. Leitner Harry S. Jones Dr. Bennett S. Ellefson 


Sylvania Electric Products, Inc., has appointed Dr. Bennett 
S. Ellefson as director of the central engineering laboratories, 
Bayside, L. I., N. Y. Dr. Ellefson will direct planning, or- 
ganization and coordination of fundamental and applied research 
and development for the company’s radio, electronic and light- 
ing products. He is a member of the Institute of Radio Engi- 
neers as well as other societies. 


Lear, Inc., Grand Rapids, Mich., has named Harry S. Jones 
as assistant chief engineer in charge of research and develop- 
ment. Before coming to Lear, he was with Thomas A. Edison, 
Inc., Brown Instrument Division of Minneapolis-Honeywell 
Regulator Co., and the Naval Ordnance Laboratory in Wash- 
ington, D. C. 


Thomas Lord, vice-president of Lord Manufacturing Co., 
Erie, Pa., has been elected president of the company to succeed 
his father, H. C. Lord, who becomes chairman of the board. 


Wagner Electric Corp., St. Louis, Mo., has appointed G. A. 
Waters as vice-president in charge of manufacturing. Mr. 
Waters, who came to Wagner in 1909, was formerly chief 
engineer. He is active in a number of engineering societies, 
including the American Institute of Electrical Engineers and 
the National Electrical Manufacturers Association. 


Dr. Felix L. Yerzley has been appointed director of re- 
search and engineering by Mycalex Corporation of America, 
New York City. He was formerly with the Bell System, 
Bendix Aviation, Western Electric Co., E. I. du Pont de 
Nemours & Co., and others. He is a member of several pro- 
fessional societies. 


Frank Breckenridge is now vice-president and chief engi- 
neer of the Automatic Washer Co., Newton, Iowa. He was 
formerly with International Telephone and Telegraph Corp. 
and Westinghouse Electric Corp. He is a member of several 
professional societies. 


Barnes & Reinecke, Chicago, have appointed Justin J. 
Wetzler as director of engineering and J. Harvey Chandler 
as chief engineer. Mr. Wetzler was formerly chief engineer. 
Mr. Chandler was with Ekco Products Co. and Grumman Air- 
craft Co. prior to his association with Barnes & Reinecke. 


J. L. Klein has been appointed director of research at the 
Jessop Steel Co., Washington, Pa. Formerly with Eastern 
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Federal’s New miniawree Selenium Rectifier 


Assures... 


REDUCED COSTS 
SPACE SAVINGS 
INSTANT STARTING 
LESS HEATING 








Reduced costs, because this rectifier unit not only costs 
less than the parts it replaces, but permits valuable sav- 
ings in assembly time and expense. Only two soldered 
connections for complete installation—minimum mounting 
hardware required. 






















Space savings, because this single compact unit, only 
14%x1%x11/16”, can be used in place of a rectifier tube, 
tube socket, and associated components. Leaves more 
room in chassis and permits reduction in receiver size. 


Instant starting, because power supply operates instan- 
taneously with selenium rectifier. Eliminates the usual 
warm-up time required with a vacuum-tube rectifier. 





Less heating, because heat-producing filament of rectifier 
tube is eliminated. Gives substantially longer battery life. 





This compact 5-plate unit embodies all the refine- 


ments of design and sturdy mechanical construction et AED mee Apap 
which have made Federal selenium tectifiers the tonne 7 * ret = 
standard of quality throughout the industry. Of all re ee ee 
metal construction throughout, with no fragile parts— 1200.2. 
it will last many times longer than the average tube. L 4 ns ore 
mA 
Now in full-scale production . . . orders can be eS tan 
filled almost immediately. Write for details. S . 
Ratings: Federal 5-plate Rectifier-type 403D-—2625 
Peak inverse voltage............... 380 volts Circuit diagram of power supply for AC—DC —Battery 
Current carrying capacity.......... 100ma DC portable radio receiver, using a 5-plate Federal rectifier 


unit in place of the conventional tube circuit. 


Federal Telephone and Radio Corporation 


Export Dietribvton Newark 1, New Jersey 
iaborme treme! Stomderd Flectre Cerparelrox ‘ 
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Means a Lot of Different Things 


to a Lot of Different Designers 


Some designers choose felt for its resiliency; 
others for firmness. Some see it as the perfect 
wicking material; others as the best lubrication 
seal. 

Felt is funny that way. It can be processed 
to almost any consistency from the softness of 
a puppy's car to the hardness of a seasoned maple 
board. 

It won't ravel, shred or fray—can be die-cut, 
punched, skived, chiseled, turned, scarfed, 
ground or otherwise processed by simple and 
common methods. 

It is unaffected by normal atmospheric con- 
ditions—moisture, sun, heat, cold; won't de- 
teriorate ‘with age or use; doesn’t suffer from 
exposure to oil or gasoline. 

The Felters Company designs felts of quality, 
weight and thickness to fit any design require- 
ments—cuts them to the exact shape and size 
needed. 


Offices: New York, Philadelphia, Chicago, Detroit @ Sales Rep- 
resentatives: San Francisco, St. Louis @ Mills: Jobnson City, New 
York, Millbury, Massachusetts; Jackson, Michigan. 


210-U SOUTH STREET, BOSTON 11, MASS. 
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Research Laboratory, Crucible Steel Co., he came to Jessop 
in 1943 as metallurgical research engineer and in 1944 became 
head research metallurgist. 


Dumore Co., Racine, Wis., has named James M. Hamilton 


as vice-president in charge of engineering. He was formerly 
works manager. 


Nils Eklund has been appointed chief physicist of Leas 
Incorporated, Grand Rapids, Mich. He was previously a civilian 
consultant for the United States Navy in its research on sound 
vibration and dynamics. Prior to that, he was a consulting 
engineer in Stockholm, Sweden. 


Electro Machines, Inc., Cedarburg, Wis., has appointed H. 
E. Ellis as chief engineer. He was previously with Westing- 
house Electric Corp. for 17 years. 


Clifford M. Manzer joins Progressive Welder Co., Detroit, 
as chief engineer. Mr. Manzer will be in charge of all engi- 
neering activities. For the past 22 years, he was with General 
Electric Co. Walter L. Jewett, who has been with the com- 
pany for 10 years, has been appointed manager of development 
engineering. 


Clifford M. Manzer George P. Lehmann Harry K,. Collins 


General Electric Co., Pittsfield, Mass., has appointed George 
P. Lehmann to the newly created post of assistant manager 
of the plastics divisfons. During the war Mr. Lehmann served 
in the 12th Air Force Service Command as a colonel. He has 
been with G-E since 1935. 


Harry K. Collins, who has been with General Electric 
Co. since 1926, has been appointed manager of the resin and 
insulation materials division of the company. In this new post, 
Mr. Collins, who was manufacturing manager of the division 
in Schenectady, N. Y., now assumes responsibility for overall 
activities connected with the company’s new silicone resins, 
greases, rubber and water repellents, and alkyd resins and in- 
sulating materials. 


A. M. MacCutcheon, senior vice-president of the Reliance 
Electric and Engineering Co., Cleveland, has retired as an 
officer and director of the concern. However, he will remain 
available to the company as a consultant. He joined Reliance 
in 1914 and in 1923 became an officer of the company. He is a 
past president of the American Institute of Electrical Engineers. 


W. C. Wilkinson has been appointed president of Rowan 
Controller Co., Baltimore, Md. With Rowan for 18 years, 
he had been vice-president of the company for 10 years. J. 
S. Rowan has been elected chairman of the board of directors. 


Westinghouse Electric Appliance Division, Mansfield, Ohio, 
has appointed Frederick P. Walter as product supervisor. 


F. B. Ennis has been named manager of manufacturing of 
General Electric Company’s wiring device division, Bridgeport, 
Conn. Mr. Ennis has been with G-E since 1909. 


General Electric Co. has appointed David A. Nisula as 
quality control engineer of the home laundry equipment divi- 


sion’s Trenton, N. J., works. 


Dr. Edmund §S. Rittner has joined the research staff of 
Philips Laboratories, Inc., Irvington, N. Y., as an associate 
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ine compact, one-piece Lord Flexible Coupling 
embodies the rubber bonded-in-shear principle to give 


the most efficient possible combination of strength with 
shock absorbing resilience. 

Lord Flexible Couplings save motors and ma- 
chines. They increase and improve production. Less noise 
and less vibration mean better workmen, less fatigue, 
and result in more work per man-hour. 


Iato every Lord Flexible Coupling is built the 
scientific knowledge developed through a generation of 
pioneering the field of vibration control. The Couplings 
are made in seven sizes, for any direct drive application, 
from 1/16 to Lh.p. Write for Bulletin 200-A. 





Every genuine Lord Mounting 
carries the name ‘‘LORD" 


embossed in che rubber or im LORE) MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 


raised letters on the forgings. 


Originators of Shear Type Bonded Rubber Mountings 
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it taxes BONDED RUBBER Ze Shear 10 ABSORB VIBRATION 


Gouded Rubber 
FLEXIBLE 
COUPLINGS 


What Lord Flexible Couplings 


e 
Will Do for You 
Absorb torque to approximately 20°, be- 
tween motor and driven unit. 


Accommodate angular or parallel misalign- 
ment. 


Prolong the life of bearings, on motor and 
machine. 


Reduce installation costs, by eliminating 
necessity for precise alignment. 


Absorb the strain of shock loads—starting, 


stopping, stalling—throughout the assembly. 


Absorb the force of end and radial thrusts. 


Provide for even flow of power from motor 
to unit in work. 


Reduce noise by eliminating traasmission of 
noise through the shaft. 


Give protection to the driving motor from 
suddenly imposed excessive overload. 













WEST VIRGINIA PULP & PAPER COMPANY 


Ea New York.N.Y. 35 E. Wack 





Ready-to-Use Liquid Cement 


High Test—Quick Drying—W ater proof 


Stable over a wide temperature 
range. Unsurpassed in manufac- 
turing and repair work where 
speed and strength are must re- 
quirements. Has high dielectric 
qualities and good impact resis- 


tance . 
PACKED Write for sample and test this 


superior product to your own 
satisfaction. 


A product with a 
36 YEAR RECORD 
of Efficient Performance 
in the Electrical Field 


for conven- 
ience in 
tubes; pint, Also special adhesives sup- 
tac plied for special require- 
wa ments. Send us your prob- 
gallon cans lems. 


~~ \AMBROID CO., INC. 


EST 1910 


305 FRANKLIN ST., BOSTON 10, MASS. 


chemist. He will work in the photocell laboratory. During 
the war, he worked on semiconductors and other projects in 
the Massachusetts Institute of Technology’s research insulation 
laboratory. Dr. Rittner is a member of several professional 
societies. 


Bearings Company of America, Lancaster, Pa., has elected 
Alfons Alven as president succeeding Henry W. Jackson, 
who resigned. Mr. Alven, who joined the company in 1932, 
is a member of several professional and technical societies. 


C. H. Morse III, vice-president, has been placed in charge 
of all manufacturing plants and operations at Fairbanks, Morse 
& Co., Chicago, succeeding A. E. Ashcraft, retired, who will 
remain a director of the company. 


William Balderston, formerly vice-president in charge of 
operations, was elected executive vice-president of the Philco 
Corp., Philadelphia. All of the other officers were re-elected. 


John Bess was elected a vice-president of Noma Electric 
Corp., New York City. He is also president of Refrigeration 
Corp. of America, a Noma subsidiary. 


Fred G. Peck has been named as director of research and 
development by Victor Products Corp., Hagerstown, Md. He 
was previously with Hear Transfer Division of M & E Co. 
A member of the American Society of Refrigerating Engi- 
neers, Mr. Peck has been closely identified for some 20 years 
with the development work in the refrigeration equipment field. 


Dr. R. M. Reichl has been promoted to the position of 
vice-president of NHydropress, Inc., New York City. Dr. 
Reichl has engaged in the design, construction and operation 
of hydraulic presses and rolling mills in the United States, 
iurope, England and the Far East. 


Dr. R. M. Reichl Fred G. Peck Hilbert E, Edwards 


Westinghouse Electric Appliance Division, Mansfield, Ohio, 
has named Hilbert E. Edwards as section engineer in charge 
of laundry equipment engineering. Mr. Edwards will be in 
charge of the future developments on the Laundromat as well 
as of plans for the company’s ironer and dryer. He is the local 
secretary of the American Institute of Electrical Engineers 
and a member of other professional societies. He is also a 
holder of various patents. 


J. J. Nance has been. appointed as a member of the staff 
of the president at General Electric Co., New York City. 
Previously he was vice-president of Zenith Radio Corp. 


Walter P. Berg has been appointed general manager of the 
machinery division of Dravo Corp., Pittsburgh, Pa. He suc- 
ceeds W. K. Fitch, who became chairman of the board of 
directors. Mr. Berg has been with Dravo since 1923. 


International Business Machines Corp., New York City, has 
promoted Edward M. Douglas to the position of vice-presi- 
dent. Mr. Douglas has been with IBM since 1925, holding 
various executive posts. 


Ralph P. Glover, consulting engineer, Oak Park, IIl., has 
been appointed technical representative in the Chicago area 
by Technology Instrument Corp., Waltham, Mass. 


Emerson Radio and Phonograph Corp., New York City, has 
elected Harvey Tullo as vice-president. He recently rejoined 
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W Send details of 


your requirements to 
DeJUR-Amsco Corporation, 


45-11 Northern Boulevard, 
Long Island City 1, New York. 


When the 


Tae TTR Aa 


me! yA --- and Ls waterproo 


The DeJUR 1%” precision panel 
instrument can be immersed in 
water at a depth of 30 feet for as 
long as seven days without harm- 
ing the mechanism. 

Model 120 has a special water- 
protection design, including locking 
device for exerting pressure against 
rubber gaskets on either side of the 
glass ...and a watertight gasket 
back of the flange waterproofing the 
juncture between meter and panel. 
Terminal studs on both models have 
watertight sealing. 


MAXIMUM ACCURACY IN 
SMALL SPACE 


External pivots prevent rocking 
of the pointer . . . reduce side fric- 
tion between panels and pivots. . 
increase bearing life. 

Other features: highest-grade 
Alnico magnets ...A.S.A. standards 
in all respects but size . . . variety 
of ranges . . . self-contained up to 
1 ampere and up to 150 volts. 


MODEL 112 MODEL 120 
Square plastic case is Smallest ring-mounted 
designed for screw- meter available. 

mounting. Metal case. 
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The Home of Quality COMMUTATORS 


N EPCO'’S new home has been especially designed 


and layed out for more efficient operation of the 
new processes, machines and production methods 
previously developed by NEPCO to give you finer 


commutators and better service. 


If you have a commutator problem, send it to us. 


eee AMA 


Manufacturers and TEL ae Fy] ATT aEe PAL (en et Tee, 
Ee LLL TP eT LR ee Li aL 


SIMPLEX 

anid STRIPPERS 
AND CUTTERS 

@ CLEAN CUTTING 

@ PRECISION STRIPPING 





e@ FAST WORKING 


e@ EASY OPERATING 


The Wenco S-15 Simplex wire stripper employs 
a unique patented oscillating blade principle assur- 
ing a complete and clean job of stripping insulation. 

This stripper will accommodate wire up to 7/16 
diameter stripping insulation without scratching, 
marring or damaging wires in any way by a simple 
quick withdrawal of the wire through the blades. 

It is indispensable for stripping parallel wire, 
heater cord and outer jacket on service cord. 

The Model S-15 is the simplest operating produc- 
tion wire stripper on the market. 

Send sample wires and have your stripping prob- 
lems engineered by Wenco. 

Ask for your copy of new bulletin. 


Write for Dealership Plan 
WENCO-: MANUFACTURING CO. 


SBSMPLEK WIKRE STRIPPERS AND CUTTER 
TOOLS * DIES * STAMPINGS © SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 


[smerson as director ot purchases. Prior to this, he was vice- 
president in charge of purchasing at Zenith Radio Corp. 


; G. R. LaWall has been named as quality control engineer 
in the wiring device and accessory equipment divisions at 
General Electric Co., Bridgeport, Conn. He has been with 
G-E since 1919. 


Kenneth H. Barnes has been appointed chief engineer by 
American Foundry Equipment Co., Mishawaka, Ind. Mr. 
Barnes has been with the company for 10 years. Chalmer R. 
Cline has been made engineering assistant to the president. 
Previously Mr. Cline served with the U. S. Army Ordnance 
Industrial Service with the rank of major. 


Independent Pneumatic Tool Co., Aurora, IIL, has appointed 
Walter G. Mitchell as director of engineering and research 
and James A. Perham as chief engineer. Mr. Mitchell joined 
the company in 1941 and Mr. Perham came to the company in 
1937 


James A. Perham Ulrich R, Furst Walter G. Mitchell 
Ulrich R. Furst has recently organized the firm of Furst 
Electronics, Chicago. The company will manufacture equipment 
for measurement and control applications. Mr. Furst was for- 
merly chief electronic engineer of Russell Electric Co. 


Malcolm P. Ferguson of South Bend, Ind., has been 
elected president of Bendix Aviation Corp. He _ succeeds 
Ernest R. Breech, who has resigned to become executive 
vice-president and a director of the Ford Motor Co., Detroit. 
Mr. Ferguson had been a director and vice-president of Bendix. 
He joined Eclipse Machine Co. in 1919 and became associated 
with Bendix in 1929 when Eclipse was acquired by Bendix. 


Herbert T. Florence has been elected president and gen- 
eral manager of the Cleveland Crane & Engineering Co., 
Wickliffe, Ohio. He had been general manager since 1938 
and vice-president since 1941. 


E. W. Engstrom, vice-president in charge of research, 
RCA Laboratories Division, Radio Corporation of America, 
Princeton, N. J., is sailing to Sweden as a member of the 
Scandinavian Research and Industry Tour, sponsored by the 
Royal Swedish Academy of Engineering Research. The tour 
has been arranged to provide research and industrial executives 
of the United States first-hand views of technological advances 
in the Scandinavian countries. Mr. Engstrom has been chosen 
as the representative of the fields of radio, electronics and com- 
munications, and the additional 25 members of the tour will 
represent other important cross-sections of American industry. 


Dr. Todos M. Odarenko, technical assistant to the presi- 
dent of the International Telephone and Telegraph Co., New 
York City, has been assigned to direct an investigation of 
special developments in the German communications industry 
of interest to American manufacturers. His report will be 
made available through the Office of the Publication Board, 
U. S. Department of Commerce. 


G. W. Dodson has been appointed manager of manufactur- 
ing of the automatic blanket and sunlamp division of General 
Electric Co., Bridgeport, Conn. 
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For wires and 
cables with a 


happy Exdling 


Neat, compact, unit assemblies. 
Equipped with oversize studs to prevent stripping or 
distortion. Eleven sizes take 40 cable sizes. Tongues 
for 1, 2 or 4 holes, blank and special. Straight, 45°, 90° 
or right angle. Single or double clamping elements for 
single or multiple cables. NO SPECIAL TOOLS FOR 
INSTALLATION. 
Catalog 41 describes all Qikline and other Burndy electrical con- 


nectors. SEND FOR YOUR COPY. Burndy Engineering Co., Inc., 
107-J Bruckner Blvd., New York 54, N.Y. 


Headquarters for 
CONNECTORS 
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LITERATURE... . Yours for the Asking 


Copies of the material reviewed here are available to engineers or 


executives engaged in product development. Write on your letterhead 
direct to the sponsoring manufacturers, at the addresses indicated. 


Vacuum Capacitors 

A diversified line of vacuum capacitors for high frequency 
and high voltage circuits are described in a 16-page technical 
bulletin (ETX-3). Constructional details and performance data 
are provided, as well as a summary of possible applications. 
Circuit diagrams, schematic drawings, rating data and installa- 
tion photographs are included. General Electric Co., Elec- 
tronics Dept., Schenectady 5, N. Y. 


Transformers 

Catalog data on coils and transformers for a wide range of 
applications are provided in a four-page bulletin. Typical units 
are illustrated and specification data given. Gramer Co., 2734 


N. Pulaski Rd., Chicago 39. 


Longitudinal Ball Bearing 

Technical data on a recently developed longitudinal ball bear- 
ing are provided in a 16-page illustrated catalog. The basic 
operating principles and design details are given as well as a 
complete listing of dimensions, installation data and load ratings. 
Other factors, such as load capacity and ball bearing life, shaft 
dimensions, lubrication, etc., are discussed. There is a section 
devoted to special designs. Thomson Industries, Inc., 29-11 
Review Ave., Long Island City 1, N. Y. 





Plastics Data 

The properties of molding materials made from urea- and 
melamine-formaldehyde resins, as well as techniques for mold- 
ing such materials, are discussed in a 58-page book, titled 
“Plaskon Hand Book.” The book provides useful tables of 
properties describing the various forms in which the materials 
are available, discusses design considerations in the use of the 
materials, and incorporates a good deal of other information 
in condensed form of value to the designer. An appendix in- 
cludes some useful engineering tables and definitions. A num- 
ber of applications of these materials are illustrated in full color. 
Plaskon Division, Libbey-Owens-Ford Glass Co., 2137 Sylvan 
Ave., Toledo 6. 



















































Synchronous Motors 

An interesting and useful discussion on “Selection and Ap- 
plication of Synchronous Motors and Synchronous Motor Con- 
trol” has been made available in a 24-page booklet (publication 
No. 1068). The booklet is divided into four sections, in all 
giving a comprehensive treatment of the various factors in- 
volved. Illustrations are used to excellent advantage including 
many diagrams and tables. Electric Machinery Manufacturing 
Co., 821 Second Ave., S. E., Minneapolis 4. 















































Precision Ball Bearings 

A line of precision ball bearings is described in an eight-page 
catalog (No. 2000). Cutaway views are included to indicate 
several interesting applications of these bearings. The catalog 
gives some information on the manufacturing and engineering 
background. Tables giving specifications and performance data 
are included. Jack & Heintz Precision Industries, Inc., Cleve- 
land 1. 





















































Conveyor Belts 

Conveyor mesh belts of low thermal capacity for various types 
of machinery are described in a four-page bulletin (No. 83). 
Several application photographs are included. Cambridge Wire 
Cloth Co., 940 Washington Blvd., Cambridge, Md. ; 























Silicone Varnish 
Application data covering DC 996 silicone varnish which has 
been developed for electrical equipment operating continuously 
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at temperatures up to 350 F are provided in a four-page folder 
(Resin Series No. 1). In addition to application data and photo- 
graphs, the folder provides tables of physical and electrical prop- 
erties. Dow Corning Corp., Midland, Mich. 


Heavy Duty Stationary Tachometer 


Large-size stationary tachometer available in dial size of 10 in. 
and 20 in. is described in an eight-page folding bulletin (No. 
798). Structural details are outlined, sectional drawings are 
provided and various advantages of this tachometer are sum- 
marized. Herman H. Sticht Co., Inc., 27 Park Place, New 
York 7. 


Automotive Electrical Controls 


Electrical control devices for automotive use are described 
in a 12-page illustrated catalog (No. 200). Included in the 
catalog are various types of switches, relays, generator cutout, 
solenoid starters, voltage regulators, etc. R-B-M Manufactur- 
ing ‘Co., Division of Essex Wire Corp., Logansport, Ind. 


Rubber Products 


A diversified line of natural and synthetic rubber products 
and component parts are fully detailed in a 104-page technical 
catalog. Included are grommets, bushings, bumpers, rings, tips, 
various extruded items and aircraft items. Dimensional sketches 
are included. Several tables of useful factors, constants and 
formulas are added. H. O. Canfield Co., Bridgeport, Conn. 


Basic Resin Materials 


General 40-page catalog (Form 685) provides detailed tech- 
nical data on several groups of chemicals which are of interest 
to the electrical field. These include cellulose plastics, rosins 
and synthetic resins. Hercules Powder Co., (Inc.), 908 Market 
St., Wilmington 99, Del. 


X-Ray Diffraction Equipment 


Several types of X-Ray diffraction equipment are described 
in a 20-page technical catalog (7A-560B). The various units 
are illustrated and basic operating principles and structural de- 
tails are described. Specification data are provided. A section 
is devoted to accessory apparatus. The catalog is prefaced by 
a discussion of the principles of X-Ray diffraction and the 
various areas of application. General Electric X-Ray Corp., 
2012 W. Jackson Blvd., Chicago. 


Maintenance of Electronic Equipment 


Useful 30-page pocket size manual (No. B-3658) provides a 
good deal of information on preventive maintenance techniques 
for keeping electronic equipment at top efficiency. Westing- 
house Electric Corp., P. O. Box 868, Pittsburgh 30. 


Cold Chamber Die Casting Machine 


Interesting details on the design of hydraulically operated 
cold chamber die casting machines have been made available in 
an eight-page illustrated bulletin (L-24-LB). These machines 
have been developed to cast alloys of copper, aluminum, mag- 
nesium, and zinc from 3 cu in. to 300 cu in. Bulletin sum- 
marizes the basic principles incorporated in these machines, 
gives specifications, and describes methods of operation. Illus- 
trations and closeup views are included. Hydropress, Inc., 570 
Lexington Ave., New York 22. 


Vibration Mounts 


Several types of mounts designed for vibration and shock 
control of various applications are described in an eight-page 
catalog. Standard units are illustrated, performance data given 
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Back up your line of light appliances with the many advantages of 


the new G-E Flamenol cord set. The smooth, clean, pleasant-to-feel 
finish helps sell the product. It adds a note of high quality and 
long-lived construction. 

Developed by General Electric, the patented molded-on plug 
increases strength at soldered connections to assure longer use. 
It’s built to withstand wear and tear. Fabricated in one piece, a 
G-E Flamenol cord set is practically indestructible. The cord resists 
water, oil, acid, alkali, and will not deteriorate in sunlight. It won’t 
bloom or peel. 

In manufacturing, assembly and inspection time are cut with the 
installation of this complete, factory-tested cord set. 

Made at present in ivory and brown. For information on G-E 
Flamenol Cord Sets, write Section Q12-812, Appliance and Mer- 
chandise Department, General Electric Company, Bridgeport 2, 


Connecticut. 
*Trade-mark Reg. U. S. Pat. Off. 
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THIS NEW 


FLAMENOL* 


ADDS... 


SER VICE 


AND 


SALES APPEAL 
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Space saving because no insulating strip 
is needed. Made of dielectric kraft, or 
fish paper, or combinations. Precision 
construction permits larger gauge wire 
or more wire or smaller gauge in same 
winding area. 


Have you seen the new one-piece die- 
formed bobbin coil form for speaker 
coils? Wire or write today for sample 
to your specifications. Ask for new Ex- 
tended Mandrel list. About 1000 sizes. 


Also Mfrs. of dielectric paper tubes. Any length. 


Any ID or OD, any shape. 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST., CHICAGO 47, ILL. 


| The catalog 
| mounts and also gives some of the details of engineering and 


Midget Rectifiers 


| 


| error occurred and they desire to correct it. 


Dimensional sketches are provided. 
includes several examples of custom-designed 


and applications illustrated. 


manufacturing facilities. L. N. 
Cambridge, Mass. 


Inc., 178 Main St., 


sarry Co., 


Capacitors 

An extensive line of capacitors is described in a 40-page illus- 
trated catalog. The book presents illustrations, descriptive de- 
tails, dimensional drawings, ratings and specification data. A 
section is devoted to radio noise filters. This section provides 
detailed data and specific recommendations for the proper selec- 
tion of these units. Tobe Deutschmann Corp., Canton, Mass. 


Resilient Flexible Couplings 

Design details and performance advantages of resilient flexible 
couplings are summarized in a four-page illustrated bulletin 
(SL-1000-1). Several application photographs are included as 
well as data on the proper selection of size for specific applica- 
tions. Crocker-Wheeler Electric Co., Division of Joshua Hendy 
Iron Works, Ampere, N. J. 


Balancing Machine 

Technical catalog (No. 340) provides specifications and appli- 
cation data on the Dy-Namic balancing machine. Manufacturer 
also has available a large broadside folder which incorporates 
a number of application photographs. Bear Manufacturing Co., 
Dept. EM, Rock Island, Il. 


Tube Fabrication 

A six-page folding bulletin describes and illustrates tebeicatine 
facilities for the production of formed tubes for pressure or 
mechanical purposes. Murray Tube Works, Elizabeth, N. J. 


Engineering Service 

Available engineering facilities involving product design, ma- 
chine design, production control and other engineering services 
are outlined in a 24-page illustrated brochure. Pioneer Engi- 
neering and Manufacturing Co., 19669 John St., Detroit 3. 


Duplicating Tools 

A new edition of a 40-page catalog (No. 46-10) describes a 
new line of benders, shears and brakes developed for duplicating 
metal parts without the use of dies. The catalog is profusely 
illustrated. Several new applications of these tools are described 
in the catalog. O’Neill-Irwin Manufacturing Co., 309 8th Ave., 
So., Minneapolis, Minn. 


Two technical bulletins (F-230 and F-231) provide design 
details and discuss advantages of very small selenium rectifiers 
designed for radio applications and for industrial purposes. The 
bulletins include performance data and wiring diagrams for 
suggested applications. Federal Telephone and Radio Corp., 
Newark 1, N. J. 


Midget Relays 

A line of midget metal-base relays is described in a four- 
page technical bulletin (No. 104). Relays are available in 
several different types for standard and heavy duty. Rear 


Reversing Gear Drive—Errata 


In the article on the design of a planetary reversing 
gear, by Harry Pelphrey and William Carlsen of the 
Michigan Tool Company, beginning on page 118 in the 
July issue of this publication, the editors regret that an 
The ex- 
pressions for Mg, appearing once in the left column of 


_ page 119 and twice in the left column of page 120, all 


are shown with an exponent 2 on the parenthesis. This 
should not have been shown as an exponent, but as a 


| coefficient, it being intended that the quantity within the 
| parenthesis be multiplied by 2. 
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a When you specify or use FORMETAL bushings or bearings and... 


you get far more performance value than you do from or- 
dinary types. Their exclusive method of manufacture provide SLEEVES...FERRULES...TUBES 
many differences in design and construction that mean easier IN SHORT LENGTHS OF ANY 


installation eee longer life eee lower costs. M ETAL OR AL LOY CAN B — 
For example, in a FORMETAL bushing, a thinner wall gives . 
the same strength as the heavy wall of an ordinary bushing. FURNISHED TO SPECIFICATION 


You can secure a higher Rockwell hardness without loss of 

machinability. Custom-made oil grooves, vital to the life of Cini ieimadite 

a bushing or bearing, are engineered to the specific need. fer bushings and 

FORMETAL Bushings and Bearings —bronze, steel, or alloy bearings against 

of your specification—cost no more, yet save you money in the wide range of 

the long run. Write for Formetal’s new free Reference Booklet. ies oe 

Every engineer, every buyer of bushings and bearings will sebitianiiac*tanedl 

find it tremendously useful. fee 10 today. > 

To get your products really rolling / se.... FORMETAL! 
4 ny) rw r ‘ = — ow eee we ee ee oe ee mere ne 

| Gn | 4 


NATIONAL FORMETAL CO., INC. 6611 Metta Ave., Cleveland 14, 0. 
Please send free copy of your new Reference Booklet. 


ace a Avenue CLEVELAND 14, ono © “ORES 
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Bicago Automatic Rivet-Setter 


CHICAGO RIVET & MACHINE CO. 
9609 W. Jackson Bivd., Bellwood, Ill. (Chicago Suburb) 


Automatic Rivet-Setters Tubular and Split Rivets in all Rivet Metals — 


LOW-PRICED BEAR 
Dy-Namic Balancer ‘‘340”’ 


Your customers will applaud your product’s performance, 
longer life and freedom from vibration, when you balance its 
rotating parts. You will applaud the quick, accurate, simple 
and economical way the job is done by the low-cost Bear 
Dy-Namic Balancer No. ‘340.’ 

While low in cost, the Bear ‘‘340" is a precision machine, 
balances a wide range of bodies to all recognized standards. 

Write for the new ‘340’ bulletin today, Bear Mfg. Co., 
Dept. EM, Rock Island, Il. 

1779 


BEA HN 


COMBINATION 
STATIC AND DY-NAMIC BALANCING MACHINES 
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mounted relays are also described. The bulletin includes illus- 
trations of the various types of relays, tables of specification 
data and dimensional sketches. Ward Leonard Electric Co., 
34 South St., Mount Vernon, N. Y. 


Safety Disconnect Switches 


Technical bulletin sheet (No. 1024) describes magnetic safety 
disconnect switches for d-c cranes. Four sizes are available 
on which the bulletin provides information on ratings, dimensions 
and other data. Dimensional drawings are included. Electric 
Controller & Manufacturing Co., 2700 E. 79th St., Cleveland 4. 


Metal Finish 

A vitreous enamel type coating, Silco, is described in a six- 
page folding leaflet. Basic properties of the material and range 
of applications are briefly summarized. Mitchell-Bradford 
Chemical Co., Stratford Center, Bridgeport, Conn. 


Capacitor Motors 


Capacitor motors for jet pump drive are described in an 
eight-page technical bulletin (GEA-4443). Bulletin gives con- 
struction details, dimensions and application data. Component 
parts are illustrated and cutaway views are included. General 
Electric Co., Apparatus Dept., Schenectady 5, N. Y. 


Nickel Silver 


Technical bulletin sheet (No. 82) describes a series of stain- 
less white alloys with 20 to 30 per cent nickel. Bulletin provides 
listing of standard grades and shows several application photo- 
graphs, Ampco Metal, Inc., 1745 S. 38th St., Milwaukee, Wis. 


Neon Glow Lamps 

Typical applications of neon glow lamps are illustrated and 
briefly described in a four-page bulletin (Y-453). Specification 
data for standard models are also given. General Electric 
Co., Nela Specialty Div., Lamp Dept., 1 Newark St., Hoboken, 
N. J. 


Electrical Insulating Materials 


Compact 44-page guide book provides comprehensive catalog 
data on a wide variety of electrical insulating materials. The 
booklet (Vol. 11, No. 1) covers Fiberglas materials, insulat- 
ing: papers, varnished tubings, etc. Mitchelf-Rand Insulation 
Co., Inc., 51 Murray St., New York 7. 


Photoelastic Stress Analysis 

An eight-page folder titled “Photoelastic Stress Analysis” 
provides some interesting background information and basic 
working specifications related to the use of this testing method. 
The folder discusses basic theory, apparatus, photographic ma- 
terials, analysis of data, etc. Eastman Kodak Co., Sales Serv- 
ice Division, 343 State St., Rochester, New York. 


Precision Machine Tools 


A concise presentation of a complete line of precision and 
production machine tools is available in this 48-page illustrated 
catalog No. E-53. Catalog includes specifications, both in 
English and metric terms, and also provides line drawings 
and color tables. A background history of the manufacturer 
is included. Kearney & Trecker Corp., 6784 W. National 
Ave., Milwaukee 14. Wis 


STANDARDS AND SPECIFICATIONS 


Army-Navy Electronic Standards 

Supplements 6-11, inclusive, to its Standard Components List, 
No. 5 (loose-leaf edition) have been issued by the Army-Navy 
Electronic and Electrical Standards Agency, 12 Broad St., 
Red Bank, N. J. The supplements offer an extensive list of 
revisions as well as new material. 

Also issued by this agency is a revision of its List of Quali- 
fication Approvals on Plastics Materials 


Electrical Graphical Symbols 
Recently announced new edition of the American Standard 
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Want to Lift the Lid on OUR Top Secret? 


siete but to a handful of outsiders, Hunter quietly conceived a 
Special Apparatus Division two years ago. Boxscore to date: a string 
of amazing electronic testing devices and highly specialized machines 
designed and developed for upping the quality and speed of our 
Spring Division. 

Most recent prodigy of our S.A. Division is a spring-forming ma- 
chine (see below and left) controlled by an electronic brain. While 
one end swallows wire by the mile the other disgorges finished parts 
300% faster than they were ever made before, performing 7 inter- 
locked and sequenced functions. 

Reward for our new division: separate quarters, more equipment, 
more people. The future: bright. 
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HUNTER PRESSED STEEL COMPANY, LANSDALE, PENNA. 
Springs, Metal Stampings, Wire Forms, Mechanical and Electrical Assemblies. 





KURMAN present 


A NEW LINE OF SMALL 


SYNCHRONOUS MOTORS 


Kurman Motors are ideally suited for 
use in many Industrial Timers (such 
as Photographic, Electric Stove, Traf- 
fic, Railway Signal, X-ray, etc.)— 
also in Industrial Controls (such as 
Stoker and Oil Burner Controls, Ther- 
mostats, Instrument Movements, 
Time Delay Relays, etc 


FEATURES: 


@ Only 12 watts input produces 
a starting and synchronous run- 
ning torque of 10 inch-ounces at 
1 RPM. 


@ Gears are enclosed in a die- 
casting which supports the bear- 
ings and seals in the lubricant, 
thus eliminating re-oiling. 
@ Rotor shaft runs in a collar of 
oil, rather than rubbing against 
the high speed bearing surface. 
The lubricant is retained in the 
bearing by capillary attraction. 
Kurman Moto:s are furnished for voltages from 1 to 250 and frequencies 
from 25 to 120 cycles. Speeds may be had as required, and direction of 
rotation may be taken either clockwise or counter-clockwise. Approxi- 
mate overall size is 2%x234"x1 14”, approximate weight is 9 ozs 
Write for full details, and estimate 
on your requirements. 


KUR f PO ES 
CORPORATION 





SF TOUGH MOLDED SHELL 

@F RIGIDLY ANCHORED TO BRACKET © 
HF LEADS SECURELY SOLDERED 

OF HIGH DIELECTRIC STRENGTH 


SF UNLIMITED MOUNTING BRACKET 
POSSIBILITIES 


We also manufacture many other com- 
ponents such as terminal strips, coil 
forms, resistor boards, and banana 

plug assemblies. 


oo 


5324 N. RAVENSWOOD 
CHICAGO 40, ILLINOIS 
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Graphical Symbols for Electric Power and Control (232.3-1946) 
incorporates symbols suggested by the American War Standard 
Coordination of Electrical Graphical Symbols (Z32.11-1944) 
plus some minor revisions to bring the standard up to date 
and in line with general usage. This revised standard is now 
available from the American Standards Association, 70 E. 45th 
St., New York 17, at 40¢ per copy. Other existing standards 
in this field are Graphical Symbols for Electronic Devices 
(Z32.10-1944) and Graphical Symbols for Telephone, Telegraph 
and Radio Use (Z32.5-1944). 


Manufactured Electrical Mica 

Revised standards for manufactured electrical mica have been 
issued by the National Electrical Manufacturers Association. 
Identified as Publication No. 46-117, this 16-page standard super- 
sedes the previous standard No. 39-55. Revised edition covers 
classification of mica splittings ; composition, tolerance and prop- 
erties of mica sheets and wrappers, also of round mica tubes; 
tolerances for fabricated mica segments, also for manufactured 
rings; dimensions for standard sheets; and various methods of 
test. NEMA members may obtain copies without charge from 
NEMA offices, 155 E. 44th St., New York 17. To. non-mem- 


bers, there is a charge of 40¢ per copy. 


Motor and Generator Standards 

Revised printed pages (Publication No. 45-102) have been 
issued for the above-named NEMA standards. Holders of the 
original standards may obtain copies of the revisions by sending 
to NEMA headquarters the postal cards attached to the inside 
front cover of the standard. A similar set of revised pages has 
been issued for NEMA Power Switching Equipment Standards, 
and may be obtained in the same manner. Reference number is 


Publication No. 45-94. 


Varnished Tubing 

The third issue of the Standards for Varnished Tubing and 
Saturated Sleeving used for Electrical Insulation has been re- 
cently made available by the Varnished Tubing Association 
Inc., 420 Lexington Ave., New York 17. The new edition has 
been revised as of January 29, 1946. 


BOOK REVIEW 


Electrolytic Capacitors—By Paul McKnight Deeley. The 
Cornell-Dubilier Electric Corporation, South Plainfield, 
N. J. Second Printing, 1946. 270 pp. $1.50. 


A new edition of this useful work will be welcome by engi- 
neers as a source of well-organized data on the theory, construc- 
tion, measurement, characteristics and applications of electro- 
lytic capacitors. The author, who is chief engineer of the elec- 
trolytic division of the Cornell-Dubilier Electric Corporation, 
has brought to the preparation of this book the experience of 
many years of research and manufacturing in this field. 

The book makes good use of pictorial material and includes 
many diagrams and charts. A handy appendix provides measure- 
ment methods, conversion charts, and other engineering data. 


| SCREW MACHINE PRODUCTS 


AND 
METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 


70-82 Baker Street 
Providence, Rhode Island 


ELECTRICAL MANUFACTURING 











TUBING—HEX O. D., ROUND I. D. 


Less machining time ... less scrap 


Developed especially for the manufacture of strong, dependable nuts with the 
minimum of waste, for sizes larger than those that can be made on nut forming 
machines. 

The outstanding physical properties and good workability of this special alumi- 
num bronze make it particularly suited for the manufacture of high strength screw 
machine items and electrical parts. This alloy will soon be available in sheet, 
wire, and rod forms. It possesses exceptional toughness and a tensile strength 
of 90,000 pounds per square inch combined with fine corrosion resistance. 

Contact your nearest Bridgeport technical service adviser for assistance in 
determining how Bridgeport’s modern engineering alloys can be used to im- 
prove the performance and increase the service life of your products. 
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BRIDOEPORT'S 


SPECIAL ALUMINUM BRONZE 


RIDGEPORT BRASS 


















BRASS-COPPER-BRONZE 
DURONZE- CUPRO NICKEL 
NICKEL SILVER 
Rod - Strip - Wire - Tubing 








SINGLE POLE RELAYS 


General Circuit control unit, inexpensive, 
yet highly efficient. Available in either 
single or double throw, open or closed 
contacts. Coils—1 to 115 v A.C,—2 to 
60 v D.C. Size — 1¥Y-in. x 1¥YQ-in. x 
2-21/32-in. 
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DOUBLE POLE RELAYS 


Small, yet powerful relay suitable for 
light or power transfer systems. Available 
in either single or double throw, open or 
closed contacts. Coils—1 to 115 v A.C. 
— 2to 60v D.C. Size — 1¥-in. x 1%- 
in. x 2-21/32-in. 















THREE POLE RELAYS 


Very rugged, small relay. Available in 
either single or double throw, open or 
closed contacts. Coils—1 to 115 v A.C. 
— 2to 60v D.C. Size — 2¥%,-in. x 2%- 
in. x 2-15/16-in. 

A similar Four Pole Relay (SERIES 980) 
is available in full range of contact 
combinations. 















SERIES 970 





—MODERNIZE 


with dependable automatic control—re- 
mote—or in cramped quarters. Replace 
gear trains, levers, linkages, etc., with 
DAVIS-MADE Solenoids. 





Write for catalog and price list 


Advance tleloys 


ADVANCE ELECTRIC & RELAY CO. 
1260 W. 2nd ST. + LOS ANGELES 26, CALIF.- U.S.A 
ee ae ee ED 







TO YOUR SPECIFICATIONS 







SKILLED AND TOOLED FOR PRECISION MOLDING 
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A D.W.D. Solenoid A D.W.D. Solenoid 
of Push-Pull Type of Push Type 








Two fine examples of the very latest in 
sturdy solenoid construction, and precision. 
Send for descriptive bulletin. 






Bring your problems to Davis for solution 





exactly to your needs—conventional, or any 


| e 


| 
| 
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special design. With thousands of solenoid 


parts on hand, we can help you cut costs, 





and get earlier deliveries. 






Two LARGE PLANTS 
More than 30 years specialization 
D.W.D. is the well-known symbol for the better 


Solenoids, Transformers, Coils, Assemblies, 
Electro-Magnetic Windings for every purpose. 
Phone, write or wire 


DEAN W. DAVIS & CO. rtictmntetchr scent BAN 


AND MANUFACTURING COMPAN 





Custom Molded Plastics engineered by Midwest, consist- 
ently measure up to exacting specifications and require- 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 
precision techniques for the production of plastics. 









ele ee Oe FELT Gta Tat) 
1006 a1 oes ST KENTLAND INDIANA 333 NORTH WHIPPLE STREET « CHICAGO 12 


ELECTRICAL MANUFACTURING 








INSTANT 







@phen you want i 
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Modern design calls for “tailored power” 






Alliance motors are rated as low as 
1/400th h.p. on up to 1/20th h.p. They 
are small, compact and some weigh 
less than one pound. They furnish eco- 
nomical driving energy to meet the 
special demands of small loads. Some 
are uni-directional—others are rever- 
sible—some are for continuous duty— 
others for intermittent operation. 























Alliance Powr-Pakt motors are mass 
produced, precision made and low in 
cost. They can help you get instant 
action—when you want it—and where 
you want it! Write today. 


gies * 


MOTORS IN MIND 


















WHEN YOU DESIGN—KEEP I 


ALLIANCE MANUFACTURING COMPANY ° ALLIANCE, OHIO 
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Micanite sheets, sleeves, tapes 
can be used for such applica- 
tions as this 12,000/16,000 
KVA, 3 ph transformer. 


Micanite is a low-cost insulating material 
that combines most of the durable proper- 
ties of natural mica and it can be utilized 
with a minimum of waste. It withstands 
dampness, condensation, exposure, and a 
wide range of temperatures. It can be used 
in place of sheet mica in any application 
except where extreme thinness, high dielec- 
tric, and very low power factor are essential. 

Micanite and Super-Micanite are made 
with superimposed mica splittings bonded 
with various resins. Micanite and Super- 
Micanite differ only in the type of resin 
binders that are used. . 

Micanite and Super-Micanite are avail- 
able in sheets of 18 and 36 in. by 36 in., in 


thicknesses from .010 in. to 1-8 in. They are 
also made in the form of circular, oval, 
rectangular, and hexagonal tubes in stand- 
ard diameters and lengths. Micanite is 
available in tapes for insulating transformer, 
generator and motor coils, end-windings 
and cores. Micanite can be molded, cut or 
stamped into complex shapes with mini- 
mum waste. 

Send us the specifications and require- 
ments for your electrical equipment. A 
complete line of quality insulating materials 
—plus more than 50 years’ experience— 
are your assurance of impartial as well as 
authoritative recommendations. 


ELECTRICAL MANUFACTURING 
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Lamicoid Post-Forming stock is used for 
many intricate parts of electrical equipment 
where good electrical properties, strength 
and light weight are desired. 


Lamicoid laminated plastic can be used for 
ratchet gear, contact spacers and coil ends 
on such electronic products as this adding 
and subtracting relay, made by Guardian 
Electric Manufacturing Company. 


Lamicoid for terminal blocks, Empire spaghetti tubing, 
Fiberglas tape and Mica varnishes, all available from 
Mica Insulator Company, simplify purchasing and insure 
correct application of insulating materials. 


PICA Gusubailor COMPANY 


797 Broadway, Schenectady 1, N. Y. 


SALES OFFICES: Boston: 285 Columbus Avenue * Chicago: 600 West Van Buren Street * Cincinnati: 3403 Hazelwood Avenue 
Cleveland: 1276 West 3rd Street + Detroit: Book Building * New York: 200 Varick Street + St. Lovis: 455 Paul Brown Building 


Mica Insulator Company 
800 Broadway, Dept. 30, Schenectady 1, New York 


Gentlemen: 


Please rush my copy of your new 4-page bulletin 
on Micanite insulation. 


Name 

NN acticin cnigc sect neslihan schists 
Company : 
Address. 


CO isidciienccsicnsniia da enterica ected ain nee 








DOUBLE-BRUSH 
ADVANTAGES 


h holders 
with single-brus 


- Speer Multiflex Brushes give motors and generators the commutating advan- 

tages of double brushes with single-brush simplicity ...and at low cost, too! 
Their superior performance can be had on practically any type of commutating ma- 
chine . . . without- special adapters or changes in the equipment. Multiflex Brushes 
slide right into conventional single-brush holders! For the Multiflex design is essen- 
tially a single brush split in half. A simple hammer plate attached to one section and 
overlapping the other, assures equalized spring pressure. 

The operating and maintenance advantages of Multiflex Brushes listed below 
have been demonstrated over many years 
wherever commutating equipment is used... in 

eT MST Tl Mel: b power stations, many kinds of industrial plants, 
vantages with and on electric railways. 
SPEER MULTIFLEX BRUSHES Let Speer help you match Multiflex Brushes to 


your machines—write for complete information. 
« Improved Contact 


¢« More Uniform Wear 
¢ Longer Brush Life 


Less Brush and Commutator 
Maintenance 


Minimum Vibration 
Increased Efficiency 5 SPE 
Less sparking and burning 


and similar difficulties 


Better Machine Performance ~ a a - RP 


pppmcsicsco * CLEVELAND ° DETROIT 

MILWAUKEE * NEW YORK ° PITTSBURGH CARBON COMPANY 
ST. MARYS, PA. 

@ 770 
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ACHINES 


Undoubtedly one of the major opportunities of 
today, lies in the many thousand fine tools of 
modern production now idle. Here at your finger 
tips is a choice of the world’s best machine tools— 
the tools that won the battle of production. Now 
they can be purchased, at prices far below original 
cost. Simply tell your nearest War Assets Admini- 
stration Regional Office the kind and type of 
machine you need, or check and mail the coupon 
at right. (You'll find a portion of the available 
equipment listed on this and the following three 
pages.) Remember that whenever you purchase 
surplus property you are not only creating new 
opportunities for your own business, but also help- 
ing to stabilize U. S. Post War Economy. 





SPECIAL BUYS IN FINISHING TOOLS 


SIZE OR CAPACITY 


KEY MACHINE & TYPE 
1 Honing, internal, horizontal Under 6" Bore 
type 
Lapping, flat surface 24" diam. lap plate 


Lapping, gear tooth, external 


Lapping, gear tooth, external 
and internal 


Honing, internal, vertical 


All items shown here and on the following three pages are offered subject to 
Prior sale. This surplus property has previously been advertised and offered to 
Prior claimants including Veterans of World War Il. 





MAIL TODAY“ 


To War Assets Administration: 


Please send me information on the types of Finishing Tools 
checked below: 


UN Eats sae veeed ss elpeeees TORUE Ys goes Se 
Pea ee < vo Oe Wie Sh bihiers SOMRUMG ee Sa Wale Sada «0s tiledee 
MINT sass -o wR PG 0's Midew Gale ae See ech b aaa’ 
RUN kc cdeaed ewe vais cals SO State 

*For War Assets Administration address, see 4th page of this advertisement. 
CHECK LIST 


(These key numbers correspond 
to the machines listed as Special 
Buys! Simply check those in 


which you are interested.) a Ri ie di ee Bs € whe 
Nie awa es «46% seen eae ee ee ee 
Bi ircetistadestacces MES b Sec dossxbk cbPONS 


277-6 






















Lapping Machines, 
flat-surface type 24” 
diometer lap plote. 

107 machines, of this 
model cre awaiting 
purchase at the Detroit, 
St. Lovis, Chicago and 
Boston W.A.A. Re- 
gional Offices, 

















Honing Machine,” ee 





6". 175 machines sim 
this one are loc 
warehouses in De 
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' MODERN TOOLS _ 
Gye Pebdiliy 


AVAILABLE Now FROM GOVERNMENT-OWNED SURPLUS 


American Industry is faced by its greatest production Administration is telling as large a portion of industry 
problem—that of supplying many millions of people as possible, what kinds and quantities of machine 
all over the world with all the long-awaited items of tools are available. If you are interested, other buy- 
comfortable peacetime living. In its prompt solution ing information will be made available quickly. Look 
lies an important profit opportunity for individual over the listing at right carefully. Decide which of 
industries. these basic tools will help you solve immediate pro- 
War Assets Administration is helping to meet this duction problems. Then clip and mail the coupen to 
problem. We are making available to industry and the nearest W.A.A. office listed at the bottom of the 
business billions of dollars worth of government- next page. Or if you prefer—phone your Regional 
owned war surpluses. Office today, and arrange a visit to inspect the 
By means of this 4-page advertisement, War Assets equipment you want to buy. 


EXPEDITING COUPON 


Free Information 
Check and Mail Today! 


To War Assets Administration*: 
Please send me specifications, prices and 
other information on the items listed at 
right! 


(To save writing simply use the key numbers sh : 
the left hand column of the list on opposite page. 


own in 


“For WAA addresses see 4th page of this advertisement 


w 

an 
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‘ 


) 
| 
| 
! 
| 
| 
al 


Standard Miller, typical of a large number of vertical 
spindle types. You'll find 281 with table travel under 12" 
at Cleveland and Detroit offices, and 147 of size 60" 
to 64" in storage at Detroit — 

Gear Shapers are available in Surface Grinders. This is a recipro- Chicago. Many other types o 

the W.A.A. Regional Offices at cating type, horizontal, abana Millers are listed on page 3, 

Detroit and New York in sizes feed grinder. Large quantities of 

under 12". Sizes from 12" to many sizes are available at Detroit 

25" in diameter are ware- Regional Office. Size 18" to 24" at 

housed at Detroit. The model Chicago, Boston, Cleveland, and 

shown is a Spur and Helical size 24" to 48" at New York, 

Shaper for External and In- i Cleveland, and Boston W.A.A. Re- 

ternal work. gional Offices. See list on page 3 

for many other types of Grinders. 





CHECK LIST OF SPECIAL MACHINE TOOL BUYS! 


Here are a few of the many hundreds of machine tools available to you through War Assets Administration. 


MACHINE 


Boring, Drilling & 
Milling 

Boring & Turning Mills 

Boring & Turning Fixed 
Rail Mills 

Precision Boring 
Machine 


Vertical 


Vertical 


Horiz. bridge— 
single end 


Horiz. bridge— 
double end 

Sensitive Bench 

Box Column single 
spindle 


Sensitive Bench 
Round Column— 
Single spindle 


Sensitive Floor 
Box Column— 
1 to 6 spindle 


Sensitive Floor 
Round Column 
1 to 6 spindle 


Sensitive Floor 

Upright Type— 

Box Col. 1 to 6 spindle 
Sensitive Floor 

Upright Type 

—Round Col. 

1 to 6 spindle 
Heavy Mfg. Type 
Spec. Kingsbury 
Way Vertical 


Heavy Duty Mfg. & 
Production (Not 
automatic) 
Single Spindle—Horiz. 
Piaten Type 
Single Spindle—Horiz. 
Turret Type 
Multi Spindle—Horiz. 
(4-5-6 & 8 spindle) 
Multi Spindle—Vertical 
(6 and 8 spindle) 
Auto. Between Centers 
Horiz. Single Spindle 
Avto—Bar— 
Single Spindle 
Auvto—Bar—S5 Spindles 
Auto—Bar—8 Spindles 


SIZE OR 
CAPACITY 


Up to 6" 


24" to 120" Swing 


Under 8" to 14" 
Under 8" to 14" 


Under 4" Cap. 
Up to 22" Swing 
Ya" to 1" Cap. 
16" to 24" Swing 


Under 4%" Cap. 
Up to 22" Swing 
Yea" to 1" Cap. 
16" to 24" Swing 


Under 14" Cap. 

12" to 22" Swing 

Ya"to 1" Cap. 

16" to Over 24" 
Swing 


1" Cap. and over 
24" Swing & over 


Under y," Cap. 

12" to 22" Swing 

Ya" to 1" Cap. 

Under 16" to 42" 
Swing 


Up to 28" Swing 


Up to 28" Swing 
Up to 32" Swing 


Up to 20" Swing 


All sizes 


Up to 14" Cap. 
All sizes 


14" and Over Cap. 


Engravers 


Polishers & Buffers 
Lathe 

Sows 

Lathes 

Abrasive Machine 
Abrasive Cut-Off 
Tapping 


Die Threading 
Centering 


Pointing, Chamfering 
& Burring 

Shaver 

Reamer 

Drawing Machine 

Machinery & 

Equipment Allied to 

Primary Metal 

Forming Machine & 

Equipment 

Gear Hobber 


Flame Cutting Machine 
Hardness Tester 


Inspection Machine 
Balancing Machine 


Grinder 


TYPE 


Horiz.—Plain— 
Hand Feed 


Horiz.—Plain— 
Knee Type 


Vertical—with Sliding 
Swivel 
Universal Heads 


Automatic 


Bed Type—Plain— 
Horiz. Spindle 


Vertical Spindle—Std. 


Vertical Fixed Bed 
Profiler (1 & 2 Spindle) 


Thread—Universal— 
Not Automatic 


Thread—Universal— 
Auto. 


Thread—Auto.— 
Chucking 


Planelary 


Spline 


Pantaqraph— 
2 Dimensions 


Floor Type 
Speed Type 
Circular Cut-Off 
Cut-Off 

Belt Drum & Disc 


Vertical—1 & 2 Spindle 
Horizontal—1 Spindle 
Bolt Rotary—1 Spindle 
Double End— 
Horizontal 


(Not Gear) 
(Not Rifle) 


Pickling 
Horizontal 
Vertical—Universal 


Brinell--Portable 
& Power 


Rockwell—Manual 
& Power 
Magnetic (Magnafiux) 
Static 
Dynamic 
External Cylindrical 
—Plain 


SIZE OR 
CAPACITY 


10" and Over 
Table Travel 


All sizes 
All sizes 
All sizes 


All sizes 
All sizes 


12° and over 
Work Diam. 


Up to 20" Cap. 


6" to Over 10" 
Work Diam. 


Ya to 10 HP. 
Up to 3 HP. 


Under 1" Bore 


All sizes 
4" to 16" Cap. 
Under 16" Diam. 


Up to 20" Swing 


Polishing and Buffing Machines. The 
heavy duty floor type shown is available in 
large quantities. There are 657 machines 
from 2 to 1 H.P. in Cleveland; 100 machines 
1 to 3 H.P. in Cleveland and Detroit; 90 ma- 
chines 3 to 5 H.P. in Detroit and Boston, and 
633 machines, 5 to 10 H.P. or above in 
Detroit, Cleveland, Chicago and Boston. 


Universal Thread Miller. This automatic 
thread miller is one of the many types 
and sizes now available for purchase at 
W.A.A. Regional Offices in Detroit, 
Boston, Chicago, Cleveland. Check list 
above for detailed information on other 
types of milling tools. 


Gear Cutter Bevel. Straight tooth gen- 
erators (12" shown) are now available 
at Detroit, New York and Philadelphia. 
Other sizes may be located at W.A.A. 
Regional Offices in Detroit, Chicago and 
New York. 











ABRASIVE CUT-OFFS 


Abrasive Cut-off Machine. For this and all other 
machine tools shown in these four pages, simply con- 
tact your nearest W.A.A. Regional Office listed be- 
low. Each of these offices can give you information 
about present inventories of machine tools . . . or 
better yet mail the coupon at left. 112 abrasive cut- 
off machines are available now and more will be 
declared surplus. 


FREE INFORMATION 


To War Assets Administration: 


Without obligation please send me detailed information on the following 
machine tools: 
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GOVERNMENT-OWNED 
SURPLUS PRODUCTION EQUIPMENT 














The machine tools shown on this and the preceding three pages, produced a 
steady flow of equipment during the war. Now that their job is done they are 
ready for application to civilian production needs. Huge quantities of all 
models and types are available—so many that they simply couldn't be com- 
pletely listed on these few pages. For you these machines spell opportunity to 
reequip your plant for postwar markets quickly and at low cost. Certainly it 
costs little to investigate. Simply circle the item or items listed on this and 
preceding pages—clip out the coupons and mail today. 


TAPPING MACHINES 


Tapping Machines. Over 400 of the one spindle, vertical type are waiting for purchase in Detroit, Chicago, 
Boston and Philadelphia warehouses. Two spindle models, (not shown) may be inspected at warehouses of either 
the Cleveland or Boston W.A.A. Regional Offices. 259 horizontal one spindle machines are being sold at Birming- 
ham, Detroit, Cleveland, Chicago, and Philadelphia Regional Offices. 


War Assets ApminisTRATION 


Offices located at: Atlanta + Birmingliam + Boston + Charlotte + Chicago + Cincinnati + Cleveland + Dallas 
Denver - Detroit - Fort Worth - Helena - Houston + Jacksonville - Kansas City, Mo. - Little Rock - Los Angeles 
Louisville + Minneapolis - Nashville - New Orleans - New York » Oklahoma City - Omaha - Philadelphia 
Portiend, Ore. + Richmond + St. Lovis + Salt Lake City - San Antonio + San Francisco - Seattle + Spokane 







HE heart of a relay 
c the coil—wire in the 
coil the bloodstream. Flaws 
in the wire of a relay coil 
can no more be tolerated 
than imperfections in the 
human bloodstream. 


The use of Essex Extra 
Test Magnet Wire in the 


vital spot is a real hedge 


against a high electrical 
apparatus mortality rate. 


PRODUCTS 


ESSEX WIRE CORPORATION 
el SNe O Ae | 


Plants: Fort Wayne, Indiana; Detroit, Michigan; Anaheim, Calif. 

Warehouses* and Sales Offices: *Atlanta, Georgia; *Boston, 

Mass.; *Chicago, Ill.; Cleveland, Ohio; Dayton, Ohio; *Detroit, 

Mich.; Kansas City, Mo.; *Los Angeles, Calif.; Milwaukee, Wisc.; 

*Minneapolis, Minnesota; *Newark, N. J.; Philadelphia, Pa.; San 
Francisco, California; *St. Louis, Mo. 
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and Smaller 


and Smaller 






REDUCED SIZE=— YEs 
But Not Reduced Quality! 


UNBRAKO 





Reg. U. S. Pat. Off This extremely 


small ‘‘UNBRAKO"’ 
So tiny you can hardly see them, yet perfect in every detail, the reduced size of Socket Set Screw has 
the “Unbrako” socket set screws with knurled point makes them invaluable in the Knurled point 
the electronics and small instrument field. Yet, they are made with all the 


accuracy, strength; and dependability of their larger counterparts, and like them 


they have the added feature of their points being knurled . . . the knurled point 
digs-in and holds firm . . . against even the most stubborn vibration! It can 
easily be backed-out and used again and again! The internal wrenching feature 
facilitates tight screws and compact designs, to n sizes from +4 to 1": 
write for the “Unbrako” Catalog 


The “Unbrako” Socket Cap Screw (far right), and “Unbrako” Socket Set Screw 
with Kriurled Thread, (right) which is also a self-locker, regardless of the style “aaa 
of point AT Pe eres 





““Unbrako”’ and ‘“‘Hallowell’’ products are sold entirely through distributors. 





OVER 43 YEARS IN BUSINESS 


“STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX (EEZ§}- BRANCHES: BOSTON - CHICAGO - DETROIT + INDIANAPOLIS « ST. LOUIS + SAN FRANCISCO 
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NAME TO BE ASSOCIATED WITH 


EFFICIENT PROPELLERS 


THE BURDEN line of fan blades and blower 
wheels offers you impellers that are. scientifi- 
cally designed for maximum efficiency and 
quietness. Full air volume and long life are 
assured because of precision in manufacturing 
—perfect balancing—standard pitches. 

Aluminum pressure type blades are mounted 
on cadmium plated spiders and hubs. Plastic 
blades are almost noiseless. Ventilating fans are 
extremely quiet and take minimum power load. 
All are expertly patterned and manufactured. 


Burden plastic blower wheels have proven long 
life plus feather-weight advantages and unbe- 
lievably low noise level. 


Whatever your impeller nc2ds, look to Burden. 
— delivery can be made on most 
models. 


Illustrated Folder on Request. 


COMPANY 


1151 SOUTH BROADWAY «¢ LOS ANGELES 15, CALIF. 
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THERE’S ONE CORRECT 


INDUCTION MOTOR 
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@ 200 Hp. Induction Motor @& 400 Hp. Vertical ind. Motor @ 200 Hp. Squirrel Cage Vertical @ 300 -. 4-Speed Squirrel Cage 
ind. Motor ind. Motor 
25 Hp. Vertical ind. Motor @ 250 Hp., 1800 r.p.m. ind. Motor 30 Hp. Splash-proof ind. Motor @ 40 Hp. Fan Cooled Ind. Motor 


ogo omg nae 
Sioa 
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Burke INDUCTION MOTORS assume all kinds of types and sizes to meet specific con- 
ditions. They may be Squirrel Cage, with normal torque—normal starting current; normal 
torque, low starting current; high torque, low starting current or high torque, high slip. 
They may be Wound Rotor with constant or varying speed. 

They may be multi-speed, drip and splash-proof, enclosed, enclosed fan cooled, vertical, 
flange, round frame and in sizes from 1 to 1500 H. P. 

Consuk with Burke engineers for that correct high quality induction motor designed for the job. 


For a description of the complete Burke line of AC and DC motors and genera- 
tors, consult Sweet’s Engineering catalogs or Electrical Buyers Reference catalog. 


For immediate assistance, contact: 


ATLANTIC ENGINEERING CO. MAXWELL-JONES-KELLETT INDUSTRIES 

185 17th Street, N.E., Atlanta, Ga., Phone: Hemlock 6461 740 S. Claiborne Ave., New Orleans (3, La. 
Phone: Raymond 824i 

J. T. COOPER 

Room 1515 Engineering Bidg.. L. B. RITCHIE : 

205 West Wacker Drive, Chicago, Iil., Room 1704, 274 Madison Ave., New York, N. Y. 

Phone: Franklin 506! Phone: Lexington 2-5330 

Cc. E. WINCHELL B. A. AUERBACH 


*205 Perry-Payne Bidg., Cleveland, 0., Phone: Cherry 5634 Room 234, 1600 Arch Street, Philadelphia, Penna. 
Phone: Rittenhouse 5226 
CARL D. MILLER p 


‘Roosevelt Theatre Bidg., Detroit, Mich. F. E. BURKE 

9595 Gartiot Avenue, Phone: Plaza 7232 416 Maple Ave., Pittsburgh, Penna., Phone: Penhurst 5357 
J. B. COLESWORTHY RALPH JAMES 

1709 West 8th St., Los Angeles 14, California Northwestern Aqencies. 

Phone: Federal 202! 2411 First Ave., Seattle. Wash., Phone: Eliot 8882 
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plluminum PAN AND COVER 
wanoLe sockets by the Wllions 


Aluminum Pressure Cookers are back in quantity 
production—really large quantities per month. 
No other process besides die casting can 

supply handle sockets of the proper quality 
at the daily rate required. 


One industry after another has turned to die 
castings for improved appearance of product, 
for added strength and lightness, for reliability 


of supply, at no cost penalty and often at sub- 
stantial savings. 


MADISON-KIPP CORPORATION 


214 WAUBESA STREET, MADISON 4, WISCONSIN, U.S.A. 
Skilled in die casti mechanics, experienced in lubrication engineering , 
Originators of really high speed air tools. 


ANCIENS ATELIERS GASQUY, 31 Rue du Marias, Brussels, Belgium, 
sole agents for Belgium, Holland, France, and Switzerland. 


WM. COULTHARD & CO. Lid., Carlisle, Eng sole agents for England, 
most European countries, India, Australia, and New ealand. 


EA 
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PROBLEMS 
ld-Forging 


6 ANSWERS' 
through Sc 


PROBLEM: To produce a necessary elec PROBLEM: To shape a special copper stud PROBLEM: To turn out the special steel 
trical part with minimum metal, money at an economy price to a manufacturer. part above without expensive machining 


wields ANSWER: Stud was cold forged from ANSWER: -Scovill produced the part in 
ANSWER: The part shown as made by copper wire— plus trimming, drilling and. quantity from alloy steel wire with four 
Scovill. Cold forged from flat wire gilding roll-threading. operations—head, re-head, trim and turr 


metal) p trimming nomica! “Know how!” . 































os 


PROBLEM: Economical production of an PROBLEM: To make a quality fastening PROBLEM: To produce an _intricately- 
important steel part for the caliber .30 in quantity at an economy price. shaped fastening without high cost to the 
MI carbine. ANSWER: Again, Scovill cold forging. buyer, 

ANSWER: Scovill cold-forging. It saved The part was cold forged from alloy steel, ANSWER: Two cold forging operations 
money, materials, and motions, while meet- ith subsequent secondary operations. accomplished the unusual combination of 
ing the most exacting requirements. square, circle and taper. 













Betore your product engineer sharpens his pencil or fastest assembly time and maximum practical efficiency. 
your factory superintendent starts to tear his hair, de- The other is the Scovill record for cold-forging special 
pending upon whether production is in design stage fastenings that will do both. When you plan fasten- 
or is being redesigned for greater efficiency, it pays ings, get in touch with one of the Scovill experts listed 
to look at two fastenings records. One is your own below. There is no obligation in consulting these rep- 


experience, which may or may not have given you resentatives. Make an appointment with one... now! 


SCOVILL _MANUFACTURING COMPANY 


SCREW 


WATERVILLE opescuers DIVISION 


AC) 
WATERVILLE 48, CONN. oy TEL. WATERBURY 3-3151 





NEW YORK, Chrysier Building =. DETROIT, 6460 Kercheval Avenue -. CHICAGO, 135 South LaSalle Street . PITTSBURGH, 2882 W. Liberty Ave. 
SYRACUSE, Syracuse -Kemper Insurance Building . LOS ANGELES, 2627 South Soto Street . SAN FRANCISCO, 434 Brannan Street 
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Actual cutting time on a turret la.he 1s usually de- 
termined by using the maximum speeds and feeds 
the cutting tools will withstand. Isn’t it true, there- 
fore, that the greatest opportunity for time-saving 
is in cutting the lag between cuts? 

By substituting automatic operation for certain 


manual motions, Gisholt Turret Lathes have made 


it possible to increase the percentage of actual cut- 
ting time in relation to the complete cycle. This 


means increased production—lower machining costs. 


The machine illustrated below is a Gisholt 41. Saddle Type Turret Lathe. 


Spindle speed Power rapid tra- 


changes can be 
made instantly 
without stopping 
the spindle or re- 
leasing the main drive clutch. The 
Gisholt Hydraulic Speed Selector, 
power operated, eliminates manual 
gear shifting. It may be operated 


either direct or pre-set. 


control provides 
for starting, stop- 
ping or reversing 
by a mere touch of 
this handy lever. When in neutral 
position, braking is automatic, bring- 
ing the spindle to a quick, smooth 
stop. Headstock control is as easy as 


pressing buttons. 


verse for both 
hexagon and 
square turrets in- 
sures quicker 
movement of tools in and out of cut- 
ting position. With transverse travel 
of the cross slide, time savings are 
substantial on many jobs. Operating 
effort is reduced to a minimum. 


LOOK AHEAD...KEEP AHEAD...WITH GISHOLT 


GISHOLT MACHINE COMPANY 


1119 E. Washington Avenue + Madison 3, Wisconsin 
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This molded multiple switch grip is another 
example of product improvement brought 
about by our organization through plastics 
engineering. The plastic material was chosen 
for dielectric, impact and temperature resist- 
ing properties. 

Our engineers frequently are called upon 
to redesign product parts and assemblies be- 
fore they can be molded successfully in 
plastics. 

Applying practical plastics engineering, 
working closely with manufacturers and their 
engineers, we have developed designs to meet 
unusual performance requirements, and in 
many instances have been able to reduce man- 
ufacturing costs. 

One of our specialties is molding plastics 
with complementary metals, to achieve service 
features that are unobtainable through the 
exclusive use of either type of material. You 


Various types of grips can be molded for 2- to 4-switch benefit from our comprehensive laboratory re- 


control. Multiple switch grips serve to simplify opera- h i al ‘ . ‘ ° 
tion of electrical tools and many kinds of mechanical A Ld a os f astics Se ee ee 


and household equipment. sen. v.s.bariee when you bring your product problem to us. 


PLASTIC MANUFACTURERS 


INCORPORATED 
STAMFORD, CONNECTICUT 


INJECTION, TRANSFER & COMPRESSION MOLDING * COMPLETE ASSEMBLY 


Representatives: NEW YORK CITY—19 West 34th Street ¢ DETROIT, MICH.—805 New Center Building 
CAMBRIDGE, OHIO— 633 Upland Road ¢ LOS ANGELES, CAL.—1440 S. Robertson Bivd. 
WASHINGTON, D. C.— 4643 MacArthur Blvd., N.W. © CANADA — Dovid C. Orrock & Co., 1405 Bishop St., Montreal 
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ae 


tet Quality button silver mica capacitors + early delivery + 73 com- 
binations made up of 7 styles with 8 available terminals +4 individual inspections 
(capacitance, power factor, voltage breakdown and leakage resistance) =Trouble 


free performance and ease of installation in your Ultra High Frequency equipment. 


Send for Bulletin 586 


PRODUCERS OF 4 


r Mica Capacitors 
oer tin 630 
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KLIXON PROTECTORS 


Keep Equipment from Overheating 


You don’t have to put up with burnouts of solenoids, 
transformers, motors and adjustable transformers ... not if you in- 
corporate Klixon Protectors into such electrical equipment. 

Built in as an inherent part, Klixon Protectors pay off by preventing 
overheating, reducing costly repairs and replacements and keeping 
equipment operating. Here’s how — Should the equipment become 
overheated and dangerously hot, Klixon Protectors “open” the 
circuit. When the apparatus cools to safety, the protector “closes” 
the circuit automatically when the automatic reset is specified . . . or 
by pushing the red button if manual reset is used. Harmless momentary 
overloads do not cause nuisance tripouts. 

Small, compact and lightweight, Klixon Protectors are unaffected by 
motion, shock or vibration. Available in many sizes and ratings. 
Specify Klixon Protectors on the equip- 

ment you buy. Write for information 

today. 


SPENCER THERMOSTAT COMPANY 108 Forest Street, Attleboro, Mass. 
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August 5, 1946 
To: W. M. Campbell, Chief Engineer 


Subject: FLAMENOL* PORTABLE CORDS 
Remarks: Report for data files 


Description: 


Flamenol Portable Cords are light, ’ t ’ , os 
flexible, mechanically tough and are  fhermopiostic Gtton Cotton ColerCoded Cotton Bare 
designed for dependable service under socket = Braid Filler Thermoplastic Wrap Coppes 
severe operating conditions. Conduc- et See 
tors strip readily for easy connection. Glossy finish of thermoplastic jacket 
resists dirt and grime, will not deteriorate or change color. Flamenol cords 
are manufactured by the General Electric Company. All types are approved 
by Underwriters’ Laboratories, Inc. 





Types: 


Heavy-duty - 600-volt service. Recommended for portable 
tools in industrial plants, mines, service stations, con- 
struction projects, and repair shops. For_use on drills, 
sanders, overhead hoists, and motor controls. 


Medium-duty - 300-volt service. Similar to heavy-duty 
cords but with lighter-weight jacket. Recommended for 
office machines, household appliances, floor polishers, 
and light portable tools. 





Rip cord - 300-volt service. Flat surface is centrally 
grooved to permit easy separation of insulated conductors. 
Recommended for use on table and floor lamps, fans, radios, 
light appliances, and small devices. 


Tests: 


All Flamenol cords are tested at factory for tensile 
strength, elongation, brittleness, heat deformation, 
dielectric strength, and resistance to oil immersion and 
high voltage. Special laboratory tests, designed to 
Simulate severe working conditions, are made for flexing, 
twisting, and impact. 





Properties: 


The thermoplastic. compound used for insulation and jacket a tenie 
is resistant to oils, acids, alkalies, water, and sun- ~ Gon) (ou 
light. It is practically nonaging. Flamenol cords resist is 
abrasion and will withstand severe physical abuse with- 
out failure. They do not support combustion. Insulation 
is color-coded for positive identification. 


*Trade-mark Reg. U. S. Pat. Off. 


Note: 


Additional information on specific applications 

may be obtained by calling our local G-E Merchandise 
Distributor, or by writing to Section W9-812, , 
Appliance and Merchandise Department, General 
Electric Company, Bridgeport 2, Connecticut. 
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Wo TUNGSTEN CONTACTS 


CAN BE TAKEN AT FACE VALUE! 


















OTS mea lat MeL Mel tele d Bg 
dull, soft finish (left illustration) 
rapidly succumb to oxidation, seri- 
ous limiter of current-interrupting 
capacity. The superior brightness of 
Sila MMA let tite lilielat Melle lidel ies 
tt Milele- ee Me SIE tl eB 





Their brighter, harder finish resists oxidation— 
makes for longer life and higher standards of performance 





WILCO To manufacturers of medium and high-speed make-or-break mechanisms, 
PRODUCTS INCLUDE: the cleaner, brighter appearance of WILCO Tungsten Contacts is a 
valuable clue. Their positive and lasting luster—which makes the finish 

—— of other tungsten contacts seem dull by comparison—is the hallmark of 
ol contacts uniquely able to resist oxidation. This is not only because Wilco 
— Tungsten Contacts are made of 99.9% pure tungsten, but because they are 
Sintered Powder Metal brought to the hardest possible finish by exclusive Wilco processes developed 


THERMOSTATIC BIMETAL under Wilco Technicians . . . men of vast skill, knowledge and experience. 


All eee pace aggaaa Wilco Tungsten Contacts have extremely high melting point, lasting resist- 
rates and electrical resistivities , - . - ‘ 7 

ance to oxidation, high density, low vapor pressure at elevated temperatures, 
SUVER CLAD STEEL high strength and are resisting properties. 
JACKETED WIRE 


liaise CONSULT OUR ENGINEERING DEPARTMENT— A representative 
other combination requested. of the WILCO Sales and Engineering Department will gladly help develop 
ROLLED GOLD PLATE the proper application of WILCO materials to your products. 

AND WIRE 

SPECIAL MATERIALS , THE H. A. WILSON COMPANY 









105 Chestnut St., Newark 5, N. J. + Branch Offices: Chicago, Detroit, Los Angeles 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS + ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
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AVAILABLE NOW! 


REVERE MAGNESIUM SHEET CAN HELP PUT YOUR 
PRODUCT IN A PROFITABLE CLASS BY ITSELF 


\UGUST 1946 
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Now — everything's under control (including your 
temper) when you use the RIGHT driver! ONE 
Reed & Prince driver fits any size or style Reed & 
Prince Recessed Head screw or bolt. 


Sure — you've been in this same fix! Spread-eagled 
between your work and the tool that fits! It’s 
always the WRONG driver that’s within your reach! 


€> DIFFERENT decaude.. 
€> DIFFERENT decaude.. 
€> DIFFERENT decaude.. 
“A HEAD ing and RIGHT WAY to work efficiently! 
of the times” The RIG issemble parts and products is with the 


Reed & Pr bimation . . . Reed & Prince Recessed Head 
y Reed & Prince drivers or bits! 


tor bit FITS ALL SCREWS! 
R or bit FITS ALL BOLTS! 
or bit COMPLETES YOUR KIT! 





The rec ays located at true center . . . allows accu- 
racy in the most @wkward driving positions! Regardless of size or 
MANUFACTURING style, the face of the driver or bit exactly matches the recess. 
Recessed and Slotted i i F 
‘Waed Screws Sheet Matol Screws Any Reed & Prince screw driver or bit fits any size or style 
Machine Screws tove Bolts . 
Also a of Reed & Prince Recessed Head screw or bolt. Be RIGHT .. . 
Cap Screw Set S ° ° ° ° 
Machine Screw Nuts Wing Nuts there IS a difference! Demand the Reed & Prince combination for 
Rivets and Burrs Rods : . 
iota teks ond teh efficient workmanship! 
Specialties 


kkk 





D & PRINCE MFG. CO. 


WORCESTER, MASS.* CHICAGO, ILL. 
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AMP HIGH-TEMP 


SOLDERLESS TERMINAL“ 
—for ELECTRICAL CONNECTIONS of Heating Elements on: 


In addition to their superior heat resistance, AMP 
HIGH-TEMP TERMINALS assure a neat, LOW COST 
electrical connection. They are especially applic- 
able for connections where completely 


ery enveloping insulating material retards 
AMP HIGH-TEMP TERMINALS can be 
used on either stranded or solid wire 
and are applied with either AMP 7s 
hand tools or press dies. Available 
for wire sizes 22 to 10 in a variety 
of tongue shapes and stud hole sizes. 


heat dissipation. 







For tests on your high temperature applica- TOASTERS * 


tion, SEND ee 


FOR SAMPLES AND SPECIFIC HEATERS 
INFORMATION — Wrtte “Joday { Heat-Treating Furnaces and Ovens 


*Patent Pending dnd all other units operating at 
excessive temperatures 


AIRCRAFT-MARINE PRODUCTS Inc. 


1521-35 NORTH FOURTH STREET. HARRISBURG, PA. 
DAVID C. ORROCK, 1405 Bishop St., Montreal, Que. 
In Conada: FN. ADAMS, 400 Br Se West, Vancouver, B.C, 

F. MANLEY CO., 82 Adelaide Street E., Toronto, Ont. 
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* LOWER COSTS 


* FASTER PRODUCTION ee ts 


razed eek fs | is the BETTER Way 
sis ¢ = to _ Lift or Transport 
Your Materials... 


Whatever your handling require- 
ments may be, the WELD-BILT 
engineer can size up and recom- 
mend the equipment that will per- 
form the work with dispatch and 
economy. Every WELD-BILT unit 
is designed and constructed for all- 

around service, convenience, and 
WI Re E FO RMS XY low maintenance cost, year in, 

year out. Used and recommended 


product of 60 YEARS of “KNOW HOW” by industrial plants everywhere. 


: Portable Elevators — Hydraulic Lift Trucks 








































WELD-BILT 
2 and 4 Wheel Trucks—Tiering Machines PORTABLE ELEVATOR 


Just 4 simple operations are 
needed to produce the lamp ke 
shade harp illustrated— , 


Barrel Trucks and Racks 


Your request will bring 
illustrated folder cov- 
ering all types of WELD- 
BILT Equipment. 













The WELD-BUILT Hydraulic 
Lift Truck—Capacities from 
6,000 to 10,000 Ibs. 


WEST BEND EQUIPMENT CORP. 


233 Water St., West Bend, Wis 


1. straighten and cut 


= roll thread on each end a fe Sy 


Materials Handling Engineers 


3. form and swage 





4. pierce hole 


LOUTHAN SX-1 
STEATITE LOW LOSS INSULATION 


% For RADIO Communication Use. 


J vi 
Wi, this unit construction 


there is no strip to cut for the flat at x HIGH DIELECTRIC . . . Rugged, Dense, 
the top, no separate punching or drilling, no un- mmporeigns te Situs. 
%& Precision Made . . . Any Size, Any Shape. 


necessary operations in fastening it to the wire. 


Results: lower costs, faster production, earlier The LOUTHAN MANUFACTURING CO. 


delivery, and a stronger, more accurate piece of “Ceramic Specialists Since 1902” 
uniform dimensions and quality. EAST LIVERPOOL, OHIO, U. S. A. 








The Titchener tool room is complete with 
modern machine tools, bench tools, heat-treating 

furnaces and precision inspection devices to 

manufacture the blanking and forming dies, tools ES CO SPECIALLY 
and punches for your special designs. DESIGNED 
MOTORS, GENERATORS 
AND OTHER ELECTRICAL POWER UNITS 












Send us your sketches, prints or parts for a 


detailed Titchener study and estimate. No 


charge or obligation. 


atte ile) Ta Na a ated 


212 SOUTH STREET STAMFORD, CONN. 


E. H. TITCHENER @& CO. 


WIRE GOODS HEADQUARTERS 
325 WALNUT ST., BINGHAMTON, N.Y 
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2eavrtmew £+OU THROUGH SCIENCE 


THE INSIDE STORY OF 
TODAY’S OUTSTANDING PLUG 


RUBBER BODY BENDS IN 
DIRECTION OF PULL, PREVENT- 
ING CORD FAILURES AT 

POINT OF ENTRANCE 


BUILT-IN RUBBER 
BAFFLE PREVENTS SHORTS 
BETWEEN CONDUCTORS 


SOLDERED 
CONNECTION 
ES 
CONTINUITY 
OF SERVICE 


a t0):):1 4. 
Xe) ) aa 
UNBREAKABLE 


Electrix Plugs—of unbreakable, soft 
rubber—help make electrical appliances 
function with maximum efficiency and 
dependability...insure your customers the 
full measure of service built into your prod- 
ucts. Simple in design, with no screws or 
small parts to come loose, Electrix Plugs 
aw are quick and easy to install, cost little 
at Ce f per finished unit. Approved by Under- 
BLADES PROVIDE writers’ Laboratories. Write for particu- 
: lars about this unique sales-stimulator. 


POSITIVE CONTACT 
ELECTRIX S°FT-Russer PLUGS 


LLP 


wy 
UNITED STATES RUBBER COMPANY 


1230 AVENUE OF THE AMERICAS - ROCKEFELLER CENTER - NEW YORK 20, N. Y. 
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RELEASED! 


.... after years of production experience and 
technical development . . . . available for general 
distribution for the first time— 


A FULL LINE OF 


ACGME ELECTRICAL INSULATING VARNISHES 


The Acme Wire Co., pioneer in the manufacture of magnet wire, coils, varnished insulations, 
and specialist in electrical insulations, now shares with you the refinements which Acme var- 
nish engineers have developed during many years of intensive research and production in the 
Acme coil winding plant. This full line of thermosetting and oxidizing varnishes, fresh from 
an outstanding job in many difficult and vital war applications, will enable you to attain stand- 
ards in coil treatment heretofore impossible. 


SYNTHETIC THERMOSETTING TYPE 


(CLEARS AND BLACKS) 


Advantages: 


Unusually flexible baking schedules 
Low viscosity and high solids content 
High dielectric strength (over 1800 v. per mil) 
Excellent chemical resistance 
Greater insulation resistance 
Thorough impregnation 
Material reduction of voids 
Low drip coefficient 
Rapid, deep-drying properties 


COIL MOLDING COMPOUNDS — The Acme line includes a series of OXIDIZING BAKING VARNISH — Another Acme specialty. Composed 
war-testéd, thermosetting organic resin compounds which are practically . - ee ae crying = bagi a ore eas 

é: exible outside film of excellent insulating efficiency under elevat 
100% solids, - non-volatile matter, and -are om thermoplastic. Used temperatures. A fine impregnant for shallow wound coils, also a good 
extensively during the war where the elimination of voids and protection outside dip for field coils, slow speed armatures, controller coils and 
against heat, moisture and “corona” were constant “musts.” transformer windings 


NEW CATALOG TELLS THE WHOLE STORY — SEND FOR IT 
THE ACME WIRE CO., NEW HAVEN, CONN. 


Aeme 


es VY ARNISHED INSULATIONS - MAGNET WIRE - CO. , ———EEEEEEEE 
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HEINZE SINGLE BLOWER UNITS 
are built with Experience 


NOISELESS 
LOW POWER CONSUMPTION 
NON-RADIO INTERFERING 
OPERATE UNDER MOST SEVERE CLIMATIC CONDITIONS 


Other Excellent Heinze Products 
DOUBLE BLOWER UNITS UNIVERSAL AC-DC MOTORS 


FIELDS ARMATURES 


Heinze Electric Co | 


685 Lawrence Street 


LOWELL, MASS 


For Impregnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 
For Sealing 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 


For Dipping 


Coils, Transformers, Condensers. 


For Potting 
Radio Transformers, Light Units, 


Loading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Samples furnished on request. 


BIWAX CORPORATION 


3445 Howard St. SKOKIE, ILL. 








FLAT BLACK’ 


Lacquer Enamel 
123F 




















For small eleetrie coils 


NEUTRELEC 
ACID-FREE 


7 oe } PAPER 
GUMMED PAPE 
a 7 a} a '® tric 


and pape I ann ay 


reactors 





PAPER MANUFACTURERS CO., Tre 7 to 
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Mm Excellent for: 


Vanity Cases 
Metal Cabinets 
~ Instruments 
Photographic 
and Electrical Equipment 


Its Very Important Properties are: 


| Extraordinarily ‘adhesive, especially to difficult 
| adhering metals. May be drawn or die-stamped. 
| Waterproof. 


mBest Application: 


The best way to apply it is the simplest way . . . 
by spraying. 


Thinning Properties One to One 


. Get a sample. Apply it to a metal 
strip. Bend it... hammer it... abuse 
it! This Flat Black Lacquer Enamel 
can ''stand the gaff’ 









*Also made in Glossy and Semi-Gloss 


Custom Tailored Finishes 


TO FIT YOUR REQUIREMENTS 





Se ae ee ede Dey, 





218 FORTIETH ST., BROOKLYN 32, N.Y 


Rounds from 38” to 434” diameter—Hexa- 
gons from 34” to 2/2” diameter; also Ele- 
phant Brand “S Bearing” Metal in rough 
cored and solids 12” long, from 12” to 10” 
diameter. Cast and turned rods 12” to 6” 
diameter, in lengths 3’ to 6’. 

RODS @ WIRE @ SHEETS e@ STRIPS @ BUSHINGS e CASTINGS 


ELEPHANT RAND P nospHoR BRONZE 


THE PHOSPHOR BRONZE SMELTING CO. 
2215 WASHINGTON AVE., PHILADELPHIA 46, PA. 
“Original manufacturers of Phosphor Bronze in U. S. A.”— 
Established 1874 


25 YEARS 


Experience Solving 
Wire Stripping 
Problems. 
What Is Yours? ye 
Send your problem for o. 10 
prompt solution by 
Experienced Engineers. 


We also manufacture 
machines for 
WIRE CUTTING 
SCREW INSERTING 
SCREW TIGHTENING 


Catalog Upon Request 


LEAD-ALL,PRODUCTS CO. 
24°E.21 ST.,N. ¥. 10, N. Y. AL. 4-2634 


Form Wound 
| Paper Section 
Acetate Bobbin 
Acetate Section 
INV Bakelite Bobbin 
Cotton Interweave 


TRANSFORMERS 


To your specifications 


eta yy a ea ee 


93 MAIN ST. WINSTED, CONN. 


ELECTRICAL MANUFACTURING 








ee) 
a 
Ff 










ORCESTER 


608 Barber Avenue 
ets AND OTHE 


Virginia, 





Worcester 6, Mass. 
FASHIONED SINCE 1883 


® METALS co.o 
Fort Worth, 


0, Chicago, Denver, Detroit, 


Buffalo, Canton Obi 
Syracuse, Toronto 


ALLOY STE 
New York, Philadelphia, 


SS 
Representatives 1m Alexandria 
Indranapolis, Los Angeles, 


B 


%, 
M277 227 
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THIS PRACTICAL “SLIDE-RULE” 
WILL HELP YOU SELECT THE RIGHT 


MEYERCORD DECAL NAMEPLATES 





Don't take a chance on just ‘‘any Decal” 
to do your product identification job. 
Conditions, type and use of surface 
should determine the kind of Decal and 
adhesion method. Meyercord techni- 
cians have prepared this Decal Selector 
to assist in the selection of the right 
Decal...for use as trademarks, instrut- 
tions, patent data, etc....particularly 
on difficult surfaces. There’s a 
Meyercord Decal for every surface, 


from standard Kwik-Ways to highly 
specialized types resistant to acid, abra- 
sion, temperature extremes, moisture.. : 
for application on any shape or kind 
of commercial surface. No rivets, bolts 
or screws required. They can be pro- 
duced in any size, design or number 
of colors. Write today for the new 
Meyercord Decal Selector to help you 
specify the right Decal. Please address 
your inquiries to Department 7-8 


THE MEYERCORD CO. 


World's Largest Decalcomania Manufacturers 


3224 W831 


SYM Owe oe ll le . 


















CHICAGO 44, ILLINOIS 
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— OVER 
3000 
VARIATIONS 
OF 
15 BASIC 
TYPES 


SPECIFY . . . 


Whatever your wire or cable 
specifications may be, Flexo is 
prepared to solve your problems 
with a wide variety of uninsu- 
lated bare or tinned copper cable 
and braid that is EXTRA FLEX- 
IBLE. Bunched or stranded copper 
wire—uninsulated bare or tinned 
single strand wire—made to meet 
your requirements. Write for cata- 
log, price list and additional infor- 
mation concerning your particular 
needs. 


FLEXO WIRE 


70 W. First St., Oswego, N. Y. 





ELECTRICAL 
CONNECTORS 


JUST THINK . . 9 SECONDS 
for a PERFECT CONNECTION 


Many millions in actual use Fill out and mail for 48-page 4 
... because no guesswork . . . illustrated catalog. Quality 
no worries . . . no special | 
tools. Economical . . . de- Nome ; F | Performance 
pendable . . . connectors can 

be used over and over. ILSCO , 
CONNECTORS are Underwri- Firm Name 
tors’ listed, 99% pure elec- ° 
trolytic copper, 100% con- Address and Price 
ductive. 


ILSCO COPPER TUBE & PRODUCTS Inc., Cincinnati 27, Ohio 


| Deliveries 





Call in our representative 


Powder Metallurgy | —he will be able to help 


MOULDED METALS COMPANY, INC. | you solve your Commutator 


| problems. Wire or write 
Powder-Die Pressed-Metal Parts to Your Design 


Typical parts are: Magnetic Iron Cores - Contact Pole Pieces - 


| THE TOLEDO STANDARD COMMUTATOR co 
or eee Te Mey er Mee OCLC adem Ee 2242 Smead Avenue, Toledo 6, Ohio : 


Smalf but difficult to machine parts may be made to your ad- 
Site tae Me Cm tr ee eC Lr ee 


up to 50,000 pieces. We construct our own tools. 3 FACTO 4 | i? is 


to serve you 
MOULDED METALS COMPANY, INC. 


32 Sunset Avenue SE MLL airs TOLEDO . HOMER ° stay vas 
— 
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orders 
are 


pouri ng 
in 


for 


SYNCH RON 


TIMING MOT 


AND 


TIME MACHI 





ORS 


NES 


@ “First 


first served” of 


come, 


course, but we 
are working hard 
to bring produc- 
tion up to meet 
the demand as 
soon as possible. 
Our 


are now in posi- 


engineers 


tion to work with 
you on_ special 


designs. 


e SYNCHRON Motors are compactly built, with 
rotor and coil nested in a sturdy, stream-lined case 


’? 


only 234” x 1 and 1%”. 


These motors have 


power to pull 8 oz. direct load continuously at 
1 RPM, and they are pretested to operate at 30 


degrees below’ zero or 140 above. 


e SYNCHRON Timing Machines—powered by 
SYNCHRON Motors—are accurate, long-wear- 
ing, and easy to mount. They operate at stand- 


ard intervals of 1 RPM, 1 RPH, 


1 RP12H, and 


1 RPD. Other intervals, if desired. 


Write for SY NCHRON Catalog, complete with 


engineering data. 


HANSEN MANUFACTURING CO., Inc.” 


Princeton 3, Indiana 
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This transformer (series 130) has many desirable 
features for installation as an integral part of 
electrical equipment. Two-hole horizontal mounting 
cuts assembly time of your product. Lead holes 
can be provided on bottom, top or side of shell. 
Can be supplied to your specifications in a range 
of sizes from 15 VA to 100 VA. Overall mounting 
space 2-11/32" x 2-13/32" to 3-1/8" x 3-3/4". 


Write for Bulletin 168. 


ACME ELECTRIC CORPORATION 


35 WATER ST. CUBA, N. Y. 


FOLDING DOUBLE CUPPED 
* WASHER LUGS x 


A SIZE and TYPE for every need! 


EASY is 
To TOOLS 


APPLY REQUIRED - 





MAKES A GOOD JOB 


a KRUEGER & HUDEPOHL 


Solderless Terminal Lugs and Connectors 
THIRD AND VINE STS. CINCINNATI 2, OHIO 
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ON HAND FOR 
IMMEDIATE DELIVERY! 


Vinylite covered wire black stranded 
High Dielectric 


8-Ga 
10-Ga 
14-Ga 
16-Ga 
18-Ga 
20-Ga 
22-Ga 



























SPECIAL! 


Stranded tinned copper conductors, asbestos covering over 
conductors, glass braid over all. High lacquer. PR Oo D EB yf 
12-Ga s . $18.15 


16-Ga .. $y 9.05 


Heavy Duty Cord Sets and Cables made to your specifica- 


tions. Send us your prints. B EG I NS 4 3 RE 
TTT Lt ae-ed d e ee 


5738 ELSTON AVE., CHICAGO 30, ILLINOIS 


ELECTRICAL 


a E aL] J a a a U r 2 S Tre test of an electrical sheet aa 


HIGHEST QUALITY comes in the performance of the finished 
FOR 47 YEARS product. And it is here that Newport Elec- 


Kester engineers will gladly trical Sheets continue to prove their high 
assist you in working out any 
flux or solder problem. Write 
fully, without obligation. to gauge and uniform in physical and elec- 


KESTER SOLDER COMPANY trical properties. You can depend implicitly 


4209 Wrightwood Avenue, Chicago 39, Illinois on Newport for your electrical sheet require- 
Eastern Plant: Newark, N. J. Canadian Plant: Brantford, Ont. 


quality. They punch cleanly; are always true 


ments. Complete details will be sent on request. 








NEWPORT PRODUCTS 


Hot Rolled Steel Sheets—Hot Rolled Pickled 
Steel Sheets—Newport Electrical Sheets—GOHI 
Pure Iron-Copper Alloy Sheets—Globe Brand 


Galvanized Steel Sheets—Newport Colorbond 
Steel Sheets—KCB Copper Steel Sheets—Newport 
Long Terne Sheets—Newport Galvannealed and 
DeLuxe Metal Sheets—Aircraft Quality Alloy 
and Carbon Steel Sheets and Plates. 





FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High 
Voltage Tube Sockets, Iron Core KF Chokes, Quartz G&G Polystyrene 
Insulation, High Frequency Variable Condensers, Meter Type Dials, 


Cast Aluminum Chassis, etc. Catalog Upon Request. 









ar Ue etA a. 
150 EXCHANGE ST. 


MFG.CO. Inc. 
MALDEN, MASS. 





NEWPORT 
MENTUCKY 
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MODERN 


General Gran c 


Was Right 


He had one idea . . . to wina war. 
He had one plan . . . and he stuck 
to that plan until the war was won. 


We wind coils for those who need 
them. That's our business and 
we're going to stick to it. We're 
specialists and do not make appa- 
ratus requiring coils, thus avoiding 
competition with those we hope to 
serve. 


So far, we have been able to do a 
rather remarkable job as winders of 
coils in spite of postwar limitations. 
If you require coil windings, we 
should be pleased to show you how 
we can serve you. 


i COTO-COIL CO., INC. 


COIL SPECIALISTS SINCE 1917 
65 PAVILION AVE. PROVIDENCE 5, R. I. 









The high electrical resistivity® 
of LAVITE makes this steatite 
body a standout for rf. appli- 
Cations. 

But LAVITE contributes. still 
other important safety factors. 
Formula SI-5, for example, pro- 
vides a compressive strength of 
96,000 Ib. sq. inch. Its tensile 
strength is 7,200 Ib. sq. inch 
Moisture absorption is only .00) 
per cent. This material may 
be machined, drilled, threaded 
or tapped to your specification 
Test LAVITE in your own labo- 
ratory. We'll be glad to send 
samples. 


*Dielectric strength—235 volts per mil. 
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4% WAYS TO END ALL CORD 
AND CABLE SERVICE FAILURES y 


ais 












STRAIN RELIEFS 


Interruptions due to cable and 
cord connection failures are elim- 
inated because they anchor the 
cord to the product at the point 
of strain. GRIPMASTER Strain 
Reliefs can withstand pulls up to 
100 Ibs., and are acceptable to 
Underwriters Laboratories. All 
types Reg. U. S. Pat. Off. 




































WIRE BINDING => 
SLEEVES—Preventing fray- i a 
ing of cord ends, these I 

specially-treated rubber | — 
tubes are available in five 
sizes to fit wires to .790 


GEORGE WALKER Tatts 


118 AMSTERDAM AVE., PASSAIC, NEW JERSEY 


; AND 
') LITERATURE 
TODAY! 

















ELECTRICAL MANUFACTURING 


Single Phase 


* 
Polyphase 
* 


G tous 


Direct Current 


ORE than 50 years in the production 

of quality electrical equipment have 
given Peerless engineers and craftsmen 
proficiency in designing and building 
motors of maximum efficiency and 
trouble-free operation. 


wT? Doorloss. AAU TARY 


WARREN, OHIO 





DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 





simply brush on right 
at the bench; ready 
for the layouts in a 
few minutes. The 
dark blue background 
makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 
Write for full information 


THE DYKEM COMPANY, 2303-F North 11th St., St. Louis 6, Mo. 
In Canada: 444 Pacific Ave., Toronto, Ont. 





It's a bi-monthly 


ML SS —_ ec an | magazine of ate. informa- 


ieee HAND TACHOMETERS tion on new developments in the capacitor 


CENTRIFUGAL TYPE field. Simply fill in the coupon below if 


5 RANGES IN ONE INSTRUMENT you'd like to receive this easy-to-read 
technical publication regularly at 


30— 120 RPM 120-- 480 RPM your home or at your = 


100— 400 RPM 400— 1600 RPM eee 
——aa ee eee Solar Manufacturing Corporation EM 
10004000 RPM = 4000— 16,000 RPM 285 Madison Avenue, New York 17, N. Y. 
3000~12,000 RPM 12,000-—-48,000 RPM Gentlemen: Please send me the SOLAR SYSTEM regularly, start- 
ing with the current issue. 


CATALOG No. 303 CATALOG No. 346 


FOR DETAILS WRITE FOR BULLETIN NO. 750. 
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NOW 





Vg 


MOLDINGS OF MERIT 





ti A flat iron handle for Landers, Frary & Clark—molded in black 
om. Bakelite by the oldest molder of plastics in America. Custom 
REG. U.S. PAT OFF Molding parts for electrical appliances and equipment has 


AVAILABLE 
"tI Sprin fi 
| . been a specialty with Waterbury Companies, Inc., for many 


\ . CORD CLAMP CAPS © WATERBURY COMPANIES, INC. 


Formerly Waterbury Button Co. Established 1812 
CAT. No. 173 DEPT. C. WATERBURY, CONNECTICUT 
| QY- 10 Amp. 250 V.—15 Amp. 125 V. 























al! 


Prompt delivery for civilian use . . . the 
best Cord Clamp Attachment Caps ever 
mode. Leaders in their class, these caps 
have been designed to meet stringent war 
requirements and are easily the finest, most 
durable plugs manufactured. 


Because they are made of bakelite, they 
are impervious to the action of oil, grease 
or chemicals that destroy rubber plugs. 


An outstanding feature is the vastly im- oe 
proved Patented Strain Relief Clamp that “te 
takes all size wires, and when this clamp is 
tightened, it will hold fast to any size cord 
without slipping or moving. 


SOR ete 





NEWS For THe 
PRODUCT MAKER... 


Handling of news in ELECTRICAL 
MANUFACTURING is no routine matter. 
Each news item is carefully selected, edited, 
written to fit the reader interest of men 
like yourself engaged in product making. 
And the coverage is both complete and 
timely . . . embracing industry highlights, 
men in industry, company briefs, trade 
association and professional society activ- 
ities, and new technical developments. You 
will find these sections rewarding reading 
each month. They start on page: 230 in this 
issue. 





Clomp which is riveted Bridge-type internal Famous Spring-Action 
to the plug so that it bracing sections odd contacts will make 
connot move is odjust- greatly to the strength satisfactory contect at 
able to oll wire sizes of the bokelite case, all times without tom- 
ond offords absolute which con thus with- pering with the 
stroin relief. stond high pressures. blodes ... 


Cot. No. 173 —A Two-Wire bakelite Cord Clamp 
Attachment Cap (Standard Porallel ground wire). 

Cot. No. 173G—Some as 173 with .187” ground hole 
thru side of bakelite for use with Biades). 





ideal for use on Extension Lights © Portable Equip- 
ment ® Vacuum Cleaners © Toasters ® Electric 
Heaters ® Motors ® Heater Cord Sets ® Irons ® 
Medical Equipment @ All Industrial Machinery 
and Equipment ® Fans ® Sanding and Polishing 
Machines ® Mixers ® Testing Equipment and any 
valuable electrical device. 


Write for Catalog. 












Incidentally, are you sure that news of 
your company is sent to ELECTRICAL 
MANUFACTURING? The editors welcome 

news-worthy items dealing with company 
A | |: F F [ F CT - F p R 1 1 lJ wES activities, personnel changes, plant expan- 
sions, product developments, research proj- 
ae ects and the like. Keep the editors posted 

76-82 Coit Street Irvington 11,N. so that they can post others! 











CHICAGO OFFICE 626 Wy: JACKSON BLVD, CHICAGO 6, ILL 


ELECTRICAL MANUFACTURING 
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Consult Your Jobber or Dealer 
















A Special ~_— 
wounn PAPER TUBES EGSitti 
for Coil Cores LECTROHM 


RESISTORS 


Lectrohm Resistors, rated on NEMA and RMA stand- 
ards, are built to exceed your requirements, regard- 
less of specifications, production or experimental 
Send for Arbor List of over 1000 sézes aim—in a complete range of line ratings. Lectrohm 
Resistors are accurately spaced, wire wound and in- 
tegrally embedded in vitreous enomel for long, de- 
PARAMOUNT PAPER TUBE co. pendable service. Only quality alloy wires are used. 
Wires are silver soldered to solder lugs by special 
805 Glasgow Ave., Fort Weyne 4, Indiana process, assuring perfect electrical bond under all 
conditions. Be safe, use only a resistor you are 
positive will dissipate your required rating without 
overload. Remember—Lectrohm Resistors are a spe- 
cialty, for, 99% of Lectrohm’s production is resis- 
tors. Ask for Lectrohm’s new catalog of valuable 
resistor data. 


Square @ Rectangular @ Hexagonal 
Triangular @ Round @_ Half-Round 








SIMPLE and 3 
EFFICIENT * 


%* This exclusive direct drive coupling, with rubberized cushion 
gripped permanently by die-cast ends, has no parts to get out of 
coder, or to lubricate. Minimizes misalignment, free end float, and 
backlash. Custom-made for specific iob. Lengths from 2-1/2” up. 
Bores 5/16”, 3/8”, 7/16” and 1/2”. A million giving satisfactory service. 


Write for sample and further details. 


GUARDIAN PRODUCTS CORP. 


216 E. MICHIGAN STREET MICHIGAN CITY, INDIANA 


F 


td 
DIRECT DRIVE 












5123 WEST 25th STREET CICERO 50, ILLINOIS 


COUPLINGS Division of 


National Lock Washer Co., Newark, N. J. 










AUGUST 1946 





MODEL 2405 


Volt-Ohm-Milliammeter 


25,000 OHMS PER VOLT D.C. 
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SPECIFICATIONS 


NEW ‘‘SQUARE LINE”’ metal case, at- 
tractive tan ‘‘hammered’’ baked-on 
enamel, brown trim. 


PLUG-IN RECTIFIER—replacement 
in case of overloading is as simple as 
changing radio tube. 


a READABILITY—the most readable 
of all Volt-Ohm-Milliameter scales 
—5.6 inches long at top arc. 
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NEW ENGINEERING * NEW DESIGN * NEW RANGES 


30 RANGES @ rioney ptnted LIFETIME GUARANTEE 
Voltage: 5 D.C. 0-10-50-250-500-1000 at 25000 ohms n 6’ instrument protects ateral. | : 
per volt. Gilets in workmanship and material. 


5 A.C. 0-10-50-250-500-1000 at 1000 ohms US!» ee 
per volt. 
Current: 4 A.C. 0-.5-1-5-10 amp. 
6 D.C. 0-50 microamperes — 0-1-10-50-250 
milliamperes—0-10 amperes. 
4 Resistance 0-4000-40,000 ohms—4-40 megohms. 


6 Decibel -10 to +15, +29, +43, +49, +55 Triplett 


Output Condenser in series with A.C. volt 
canges. ELECTRICAL INSTRUMENT C0. 


Model 2400 is similar but has D.C. volts 
Ranges at 5000 ohms per rolt. 


Write for complete description BLUFFTON 


for ELECTRICAL 
PORCELAIN 


of any type or shape 


Just write 


THE COLONIAL 
INSULATOR CO. 
907 Grant St., Akron 11, O. 
Branch Office 
2753 W. North Ave. 
Chicago 47, Ill. 







OHIO. 





“THANKS FOR YOUR INQUIRY. 
WE MOLD OR FABRICATE 
WITH COMPOSITES OF 
DIVERSE MATERIALS AND 
TECHNIQUES, BOTH PARTS 
AND ASSEMBLIES.” 



















| PLASTIC INSULATOR CO., INC. 


369 Lexington Ave., New York 17, N. Y. 







AShland 4-6137 
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- TRICO OILERS (Fe : 


Safeguard your customer's f 
valuable equipment from § 
guesswork oiling, messy 
floors, motor burnouts, and 
dangerous fire hazards. 


TRICO Visible Automatic 
Oilers give positive accu- 
rate, dependable lubrication 

without hesitation. Glass : 
Onl level is automatic’ and unbreakable styles for Write NOW 
guesswork; no hazards, every application. for Catalog! 


TRICO FUSE MFG. CO. Milwaukee, Wis. 


A % 
TH - 
\\\ 
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| Made To Order 
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JONES 300 SERIES 
PLUGS AND SOCKETS 


A high quality line of small 
Plugs and Sockets adaptable to a 
thousand uses. All Plugs and 
Sockets are Polarized. ‘’Knife- 
switch” Socket contacts are of 
phosphor bronze, cadmium 
plated. Bar|Type Plug contacts 
are of brass, silver plated, with a 
cross section of 5/32” by 3/64”. 
P.306-CCT Insulation is of BM120 molded 
Bakelite. Caps are of metal with 
formed fibre linings. Made in 2 to 
33 contacts. Although designed 
for 45 volts at 5 amperes, these 
Plugs and Sockets can be used at 
considerably higher ratings where 








S-306-AB circuit characteristics permit. | 


For complete information write today for catalog 
No. 14 showing the Jones line of Electrical Con- 
necting Devices—Plugs, Sockets, Terminal Strips. 


HOWARD B. JONES DIVISION 


CINCH MFG. CORP. 


2460 W.GEORGE ST. CHICAGO 18 


Mot Re ee 

% * . a 
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CONTACTS 


PRECISION SERVICE .. 


from Order to Delivery! 


Your production problems may be simplified whén 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on fiew applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention. 


Extra KNOW-HOW 


for your specific design problems 











233 SPRING STREET NEW YORK 13.N. Y. 
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USE WAA SURPLUS 


wlio you are stymied 


oe wailing for 





. Overcome 





production 
delays — and 
gain a 


substantial saving! 





| The vast stocks of WAA surplus capacitors available 
NOW include all types, all sizes—whatever you need 
|in any quantity you can use. As Agents of the War 
| Assets Administrator, Tobe Deutschmann Corporation 
| places these enormous stocks—products of all the prin- 
cipal manufacturers—directly at your disposal. 


|Capitalize on the op- 
| portunity offered by the 
sale of WAA surplus 
\Capacitors ... gain a 
| saving on the unit cost 
'—probably on the iden- 
tical unit you now em- 
| ploy in your production 
- and by speeding 
production, avoid costly 
delays in delivery. 





In quality, WAA surplus units are equal or superior 
to commercial items. All units have passed govern- 
ment inspection to Army and Navy specifications—a 
reinforced quality assurance. 





In liquidating WAA capacitor surplus, Tobe is acting 
directly as Agents of the War Assets Administrator— 
not as a surplus re-sale enterprise ... and our quarter- 
century experience in the production of capacitors for 
the electrical and electronic industries is available to 
aid in filling your needs from the huge surplus stocks. 


WRITE... WIRE . . . PHONE 
FOR IMMEDIATE SHIPMENT 


TOBE DEUTSCHMANN CORPORATION 


Acting as Agents of War Assets Administrator 
Under Contract No. S1A-2-34 


Telephone Canton 0820 - Teletype Canton 280 
| Canton, Massachusetts 
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Klein Pliers in the hands of your workers are val- 
uable in keeping production lines at their peak. 

The perfect design of Kleins— standard with elec- 
tricians “since 1857’’—makes them favorites among 
workers too. The carefully controlled balance with 
exactly the right spring to the handles... the keen 
the properly fitted 
hinge that keeps the matched jaws in alignment 
add up to work done easier, quicker. 


knives that stay sharp longer .. . 


Today, although the full line of Klein Pliers is in 
production, demand for these quality tools exceeds 
supply. See your supplier—he may not be able to 
make delivery immediately, but Klein Pliers are 
worth waiting for. 








ASK YOUR SUPPLIER 


Foreign Distributor: international Standard 


Electric Corp., New York 
KLEIN TOOLS 
' , This handy Klein 
Pocket Tool Guide 
will be sent to you 
upon request. 


Si 


rn Sons 





roy 403 
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CUT YOUR DRYING TIME 
from HOURS to 


MINUTES 


with 


NALCO 


DRITHERM 
INFRA-RED 


HEAT 


With the speed of light, 
Nalco Dritherm  Infra- 
Red Radiant Heat is 
ready for use, the instant 
it is switched on. The 
exceptionally speedy dry- 
ing of radiant heat will 
cut your drying time 
from hours to minutes, 
with considerable savings 
in time and drying costs. 
To be certain that fin- 
ishes, coatings, and seals are properly 
dried and baked, and for greater 
economy and more efficient drying, 
install Nalco Dritherm Radiant Heat. 


Illustration above shows drying 
of varnish coating on armature 
in conveyor over with Naico 
Dritherm Radiant Heat. 


Write for Illustratea Literature 


NORTH eee 
Electric Lamp Co. 


1082 Tyler St., St. Louis 6, Mo. 


DUMONT CAPACITORS 


@ SMALL SPACE 
@ LONG LIFE 
@ MOISTURE PROOF 
@ HEAT PROOF 
a 


Resinoid 





Dumont 
sealed — will not 
melt at 300° F. 


VOIDS 
FILLED 
UNDER 

Wa On eR eR.) 


ELECTRIC 


DOU TO) Bars 


M'F'GS OF CAPACITORS FOR EVERY REQUIREMENT 


34 HUBERT ST.e NEW YORK,N.Y. 





ELECTRICAL MANUFACTURING 











“Accuracy” and “‘Uniformity’’ may be overworked words to 
some, but with us they are a promise. And. to protect our- 
selves on this promise, we have thousands of dollars invested 
in testing machines and devices of the most modern type. 
This preventive “medicine” is available to all our customers. 















“TOOL-UP” FOR Greater Production- 


Increased Profits with a 


SPEEDCRAFT 
WIRE STRIPPER 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 19 con- 
secutive years. 

Write for complete information—sending wire samples—no obligation. 


WIRE STRIPPER co., 1729 Eastham Ave 


E. Cleveland, Ohio 


RELAYS 


TELEPHONE TYPE, D.C.—A.C. 
MIDGET TYPE—AIRCRAFT 
SPECIALS 







ENGINEERED TO YOUR REQUIREMENTS 


Sterling Engineering C Se 


LACONIA, N. H. 
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BY GOOD SPRINGS 


It is false economy to treat springs as an afterthought in 
product design. For, too often the failure of a single spring 
means total failure. Spring trouble can result from wrong 
material, wrong type, wrong gage or inaccurate manufac- 
turing of the spring itself. There are many variables, most of 
which can be detected only by special precision equipment. 












12 GROVE AVE., 


You can count on soldered 
connections being depend- 
able and long-lasting when 
they are made with Drake 
Soldering Irons and Solder 
Pots. That’s reason enough 
for their ever-growing 
popularity with fast-pro- 


| ducing American industry. 
| Every need of industry 
| can be met, too, for Drake 


| has 


PLAINVILLE, CONN. 


eele SPRINGS & SCREW MACHINE PRODUCTS 


~~ 






















Corneecliors 


when you use 


DRAKE 


Te 
IRONS AND 
SOLDER POTS 





AN IRON FOR EVERY PURPOSE 





Write Now for 
Illustrated Folder 


See Your Radio, 
Electrical or 
Hardware Jobber 








NVCMaTHL LTO 


3656 LINCOLN AVE. - CHICAGO 13, ILL. 












More Planes in service, more flights, more space avail- | 


able for all kinds of traffic! Bigger planes, swifter planes, 


faster air schedules on many runs! 


Every way you figure, Air Express service is stepped up to 
an all-time high at an all-time low in cost to the shipper. 


Reduced Rates (see table) include special pick-up and 
delivery between airport towns and cities. Rapid air-rail 
schedules to and from 23.000 other communities in this 
country. 


Foreign Service direct by air 
to and from scores of foreign 
countries — the world’s best 
service, in the world’s best 





planes. 


Write Today for the Time 
and Rate Schedule on Air 


Express. It contains illuminating facts to help you solve 


INTERNATIONAL RATES ALSO REDUCED 


many a shipping preblem. Air Express Division, Railway 
Express Agency, 230 Park Avenue, New York-17, N. Y. 
Or ask for it at any Airline or Railway Express office. 






GETS THERE FIRST—— 


Phone AIR EXPRESS DIVISION, RAILWAY EXPRESS AGENCY 
Representing the AIRLINES of the United States 










QUICK DELIVERY 


RELAYS 


TIME DELAYS AND 
QUICK ACTING 






Hermetically sealed 
Oxygen-free contacts 


High pressure of inert 
gas cools and quenches 
the arc. 


Time delays up to 
40 seconds in all 
combinations of 
action. 


For Rectifier pro- 
tection in Broad- Wie 
casting circuits. Delayed action in Motor circuits, etc. 






















Rugged Steel Construction 
It’s got what it takes! 


Send now for New Catalog of Mercury Re- 
lays and complete line of Mercury Switches 


elt) 7 -\ Cole) Baa |. lemmnecrtaantpen 


WEAR RESISTANT 


SN 


NON-CORROSIVE _ — 


lh 


= 


= PERMO 


INCORPORATED 
6425 RAVENSWOOD AVE., CHICAGO 26 
MANUFACTURING METALLURGISTS 


ELECTRICAL MANUFACTURING 


SPRING FINISHES are more 


ee 


That's why Raymond gives this branch of springmaking 
extra attention, with a special department under the super- 
vision of men thoroughly familiar with the use of zinc, cad- 
mium, white nickel, copper dip, Houghto-black and Iridite 
over cadmium or zinc. Since improper plating can cause 
brittleness, can even alter dimensions, it should be specified 
and used with care Raymond gives springs expert atten- 
tion in every detail—a good thing to remember when you 
choose your springmaker. 


ipl O08 -Y - 0-0-8 0-2 -e Bop B 9-0-2 Fe | 
yO - 7 oe Ge 5-6 Ue O-  - 0 e 0-8-0 OO: ee, O:, 


WIRE FORMS « SMALL STAMPINGS 
RAYMOND MANUFACTURING CO. 


DIVISION OF ASSOCIATED SPRING CORPORATION 
CORRY, PENN. 


IF YOU CAN’T GO THROUGH IT, 


538 New DEVELOPMENTS Gc eo 


were reported during the past year . . . cover- 


ing materials, electrical and mechanical parts, a, with WA L K E R-T U k N E R 


equipment, finishes, etc., of vital interest to all 


engineers and designers of electrically operated —— * FLEXIBLE SHA FTING 
products. Many more technological advance- | > 

ments are on the way. You will learn about | a @ You're free to place controlled elements wherever 
them first in the pages of your ELECTRICAL > good design indicates . . . when you use Walker- 
MANUFACTURING. For recent developments ) Toren Ponty Sheting fo pemrgreme. Pua 


. ‘ hi Shafting goes around curves and over obstacles— 
as reported in this month’s issue—see page 150. cthn ap bein entte Cen emai ae eden 


centralizes controls for convenient operation. 
Walker-Turner Flexible Shafting is scientifically en- 
gineered and carefully wired to produce smoother 
power flow, sensitive control and trouble-free op- 
eration. Write for further information. 


WALKER-TURNER CO.., Inc. 


PLAINFIELD, N. J. 


FLEXIBLE SHAFTING 


FOR REMOTE CONTROL AND POWER TRANSMISS a 
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BAKER CONTACTS! 


and CONTACT MATERIAL IN PLATINUM, SILVER, PALLADIUM 









HE making of contacts and the furnishing of platinum, silver 
and palladium contact material is carried on in a special 
branch of our business. Our Contact Department is equipped 
with every modern facility and is completely staffed so that 
research in this special field is continuous. We are always 
ready to supply your every need in this line, whether for 
light or heavy duty. All our products are made to a rigid 
standard so that the name, Baker, stands for the highest 
quality that can be produced. 


LIGHT ASSEMBLIES. Sub-contracting work for light as- 
semblies and sub-assemblies for the electrical, electronic, 
radio, refrigeration, heating and other industries, and the 
making of small instruments and instrument parts, to your 
own specifications, is another service we can offer. 


BAKER & CO., INC. 
113 Astor St., Newark 5, N. J. 
NEW YORK 7 SAN FRANCISCO 2 CHICAGO 2 
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Ball Bearing | BY < 

Ry KS 

MOTORS |; : 

| — STACO 

5 s 

= SIZE: 1%” x 1%" xh” 

Because - Dy TYPE MR-11* is 

~~ KJ 

® = 

@ They offer more flexibility in power planning. RY “SAMPLE 110 VOLT A. C. RELAY .. . $1.59 i 

RY WRITE — WIRE — PHONE fe 

They are built to meet unusual power loads and high Oy 'S 

ee r rm & STANDARD ELECTRICAL PRODUCTS CO. & 

. Fi 401 LINDEN AVE. DAYTON 3, OHIO 

@ They meet all operating conditions where hazards of i i 
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liquids, chips, etc., dropping into the motor are in- 
volved; as well as splash conditions. 

OF THE 
AKE SURE = YOUR cols 


e Being made in 42 to 75 


h. p. sizes, they offer 
wide adaptability. 


Larger gauge, or more wire small gouge 


in some winding area. No insulation strip 





necessary. Vulcanized flanges. Swaged lock- 





ing tube ends. Spirally wound, maximum 


strength, lightest weight. Send for sample 


VALLEY ieokien 


ELECTRIC CORPORATION [PSS Molo 1 wal maD 


4221 Forest Park Blvd. * St. Louis 8, Missouri Also Dielectric Paper Tubes 


2035 W. CHARLESTON ST., CHICAGO 47, ILL. 
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That’s where Levolier 
Switches come in. In tests 
they have taken over 168,000 
pulls — on and off — with- 
out trouble or a miss. Over 
a lifetime of actual service. 
Levolier switches are hand 
assembled and individually 
tested, and listed by Under- 
writers’ Laboratories. 


Use them in Fluorescent 
installations, individual light, 
or F. H. motor control. They 
are made in 3 to 10 ampere 
capacity, single pole, two 
circuit, series multiple and 
three way pull. Ask your 
Electrical Wholesaler about 
Levolier Switches . . . Switch 
to Safety. 


ELECTRICAL DIVISION 


¢ MANUFACTURING CO., INC., 
° VALPARAISO, INDIANA 


‘know intimately from long experience all. phases of 
the compression molding process. They can assist 
you in design, fit, finish, color and type of material. 
fom deep draw units to shallow flat surfaces our 
thods produce uniformly high volume within 
emely close tolerances. Whatever the nature of 
| in problem, Industrial’s staff can help you. 


525 CENTRAL AVENUE, PONTIAC 12, MICHIGAN 
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AN UNCOMMON RIVET 


REPLACES 
THE COMMON SCREW 


..-in answer to the age-old cry for a better fastener 


CHERRY pius MONEL equals a new Cherry Blind Rivet for 
specialized service. Cherry means tight, neat blind rivets 
. . . while Monel means resistance to corrosion. This com- 
bination of virtues is being applied to the manufacture of 


stainless steel railway cars, where the Cherry Monel Rivet | 


is being used in several interesting applications. 


CAR FLOORS are laminated wood on stainless steel. How 


to fasten wood to steel? Screws have been used, but screws | 
work loose. Riveting is logical, but ordinary riveting re- | 
quires two men and means difficult access problems. Hence | 


the use of tight, neat Cherry Blind Rivets, installed with an 
easy, controlled pull from one side of the work. 


LIKEWISE, Cherry Blind Rivets provide-a secure and perma- 
nent method for anchoring exterior and interior trim as well 
as interior sheathing. A unique war-born fastener carves 
itself another niche by doing the job better and faster. 


THE CHERRY MONEL RIVET 
is available in all standard types, 
head styles, diameters and lengths. 


establish Cherry supvriority over 
other blind fasteners: (a) Greater 
shank expansion (b) Greater al- 
lowable variance in material thick- 


Cherry Blind Rivets are also avail- 
able in aluminum, steel and brass. 


ness for a given grif'-length. 


Get this Cherry Handbook D-45 to find out all about 


Write to Dept. A-118, Cherry Rivet Company, 231 
Winston Street, Los Angeles 13, Califoritia. 









SPECIAL CHARACTERISTICS | 


Cherry Blind Rivets and their many applications. | 


OpporrunitiEs 


@ Personnel and Positions Available 
@ Sales and Distribution Facilities 
@ Patents and Manufacturing Rights 





Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 


| 1250 Avenue of the Americas, New York 20, N. Y 


ELECTRICAL ENGINEER WANTED 


With particular experience in the design of fractional horse- 
Oppor- 
State age, 


power electric motors for large quantity production. 
tunity with recognized Michigan manufacturer. 
education, qualifications, and salary desired, and enclose 


photograph. Reply Box A-55. 
SALES ORGANIZATION 
Electrical items desired for sale to Eastern Wholesalers: 


where present sales are inadequate or where new territory 


is essential for expansion. Box A-58. 


SALES-ENGINEERING FIRM WANTS 
ADDITIONAL PRODUCT 


Electrical or mechanical item to be sold manufacturers for 
use in their manufactured product. We have been contacting 
manufacturers in Southern Ohio, Southern Indiana, and 
Office Cincinnati. Graduate 


Electrical Engineers and registered professional engineer. 


Kentucky the, past 10 years. 


|" Box A-57. 


ELECTRICAL MOTOR EXPERT 


Practical mechanic, experience manufacturing fractional 


electric motors. Latest methods winding, assembling motors 
essential. Finest opportunity with above qualifications. 


Full Details: experience, references, salary desired. Box A-54. 


SALES MANAGER AVAILABLE 


Electrical engineer, twenty years experience in administra- 
tive sales capacities. Expert in district office management, 


sales training, industrial advertising and promotion also gen- 


| eral office sales control methods and sales research techniques. 


Know power plant electrical apparatus, electric motors and 
control apparatus, instruments and similar equipment. 
A-56. 
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WIRE STRIPPER 


Simple and efficient. 
as a pair of pliers. 


Always ready for use. 










A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 
movement. 


the handles open. 






PYRAMID PRODUCTS COMPANY 


2224 SOUTH STATE STREET Ler Nelo ma Tyan a & 





dy \ ; ; 
kW Would a vibration meter locate 
| = trouble in your WASHERS? 
Electrical equipment requires super-precision rigidity—dependability. 
Make sure with 


QUADRIGA Ouxality WASHERS 





Washers to specifications of any type, purpose or material. 
Prompt estimates. Ask for illustrated Quadriga 
Also SMALL METAL STAMPINGS, any design 


THE QUADRIGA MANUFACTURING CO. 
Incorporated 1894 “Half a Century” | 
215 W. Grand Ave., Chicago 10. Til. 





SOL-REX 


REG. U. S. PAT. OFF. 


Miniature Incandescent Lamps co 
for all purposes 


HERZOG 





MINIATURE LAMP WORKS 


12-23 JACKSON AVE LONG 


ae 
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WIRE STRIPPERS 


E-Z AUTOMATIC 
FOOT PEDAL WIRE STRIPPER 


As easy to operate 


Its triplicate action 
of clamping the wire, cutting the insula- 
tion and stripping is automatically timed 
and performed with one squeeze of the 
handles. When the pressure is released, 


Will not crush stranded wire. 


For years, this hand stripper has given 
satisfactory service to users. 
ders attest to its superiority. 


THIS SWINPCHRS 








COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless unit for uniform 


and continuous production. No springs, 


the Colonial strips clockwise or counter- 


clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows setting within 1/1000 


inch of wire gauge. Precision plus! 





SEND FOR CIRCULARS 


Prove the merits of a Pyramid Wire Stripper 





n your own shop on your own work. Send 
us your wire samples and specifications so 
that we may accurately gauge your needs 


before shipping machine and instructions 


ITT et ta 


for the Volume User 
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equipment may rely on ATC 





oh 










aQ 


»D 


Manufacturers of machines and 


produce the exact Time Switch 
needed for providing automatic 
control of critical operations. 
Timing cycles, size limits, 
switching action,contact rating, 
mounting methods, adjustabil- 
ity and other desired features 
may be specified ... for supply in large quantities ... at low cost 
... Without critical sacrifice of superior quality long-noted in 
ATC’s Standard Line Timers and Complete Time Control Systems. 


>>r>rr> >>> REQUEST BULLETIN T-55 


Ae = 


AUTOMATIC TEMPERATURE CONTROL CO., INC. 


LOGAN ST. & GERMANTOWN AVE 





Ad PHILADELPHIA 44, PA 
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a rigid steel plate is the 








foundation of a GOOD RHEOSTAT 


The first Ward Leonard Rheostats were built with 
a steel plate foundation. Its rigidity protected 
the insulating enamels, proved an excellent dis- 
sipater of heat and gave a substantial foundation 
for contacts, terminals and control members. 
Many of those early Rheostats are in ‘active 
service today. 


g = 
== ©) With the wide range of types and sizes of 
ee Ward Leonard Rheostats, you will find the 
\e one to meet your requirements — from the 
smallest electronic to the largest industrial 


\ i. a application. Send for Rheostat Bulletins today. 


\ 
\ 


While the present day Ward Leonard Plate Type 
Rheostats have been modernized, made even 
smoother in action and offer many more steps 
of control in smaller diameters, they are still 
built on a rigid steel plate foundation. 


RELAYS + RESISTORS « RHEOSTATS 


‘Electric control devices since 1892 





WARD LEONARD ELECTRIC COMPANY 
34 SOUTH STREET, MOUNT VERNON, N.Y. © OFFICES IN PRINCIPAL CITIES 


310 


ELECTRICAL MANUFACTURING 














FLECTRICAL MANUFACTURING hosts ie 








Accurate Spring Mfg. Company 
Acme Aluminum Alloys, Inc. 
Acme Electric Corp. ; 
Acme Wire Co. 
Acro Electric Co. 
Adams & Westlake Co., be The 
Advance Electric & Relay Co. 
Aerovox Corp. : 
Aircraft-Marine Products, Ine. 
Aircraft Screw Products Co., Inc. 
Air Express Division, Railway 
BOG 4 .4:. 
Akron Porcelain Co. 
Allen-Bradley Co. ‘ 
Alliance Manufacturing Co. 
Allied Electric Products Co. 


Aluminum Company of America .. : 


Ambroid Company, Inc. 
American Electrical Heater Co. 
American Felt Co. 

American Insulator Corp. 
American Lava Corporation 


Express 


American Machine & Metals, Inc.—United 


States Gauge 
American Magnesium ‘Corp. 
American Phenolic Corp. 
American Screw Co. 
American Steel & Wire Co. 
American Televesion & Radio Co. 
Amos Molded Plastics 
Amperite Company 
Andrews Steel Co., The 
Armstrong Cork Co. 


Arrow-Hart & Hegeman Electric Co., 


Atlantic Screw Works 
Atlas Bolt & Screw Co. 
Automatic Temperature Control Co. 


Baer Company, N. 8S. 
Bakelite Corporation 
Baker & Company, Inc. 
Bear Manufacturing Co. 
Belden Manufacturing Co. 
Bentley-Harris Manufacturing Co. 
Biwax Corporation 

Bound Brook Oil-Less Beering Co. 
Brady Co., W. H. 

Brainin Company, Cc. Ss. 

Brand & Company, William 
Bridgeport Brass Co. 

Bristol Brass Corp. . 
Brown-Brockmeyer Co., The 
Bruning Company, Inc., Charles 
Bunting Brass & Bronze Co., The 
Burden Company 
Burke Electric Co. ‘ 
Burndy Engineering Co., Inc. 


Callite Tuenemn Corp. 

Carbide & Carbon Chemicals ‘Corp. 
Carnegie-Illinois Steel Corp. 
Carpenter Steel Co., The .. 
Celanese Plastics Corp. 

Central Screw Co. ... 

Centralab Div., Globe Union, Inc. 
Ceramic Specialties Co., The 

Chace Company, W. M. .. 
Chandler Products Corp. 

Chase Brass & Copper Co. 

Cherry Rivet Company a 
Chicago Rivet & Machine Co. 

City of Jacksonville .... 

Clare & Co., C. P. . 

Clarostat Mfg. Company, Inc. 
Colgate Aircraft Corp. 
Colonial Insulator Co., 
Columbia Steel Co. i 
Columbia Wire & Supply Co. 


“The 


Consolidated Molded Products Corp. 


Continental Can Company, Inc. 
Continental Screw Co. 

Corbin Screw Corp. 
Cornell-Dubilier Electric Corp. 
Corning Glass Works .... 
Cornish Wire Co., Inc. 
Ceto-Coil Co., Inc. 

Cottrell Paper Company, Inc. 
Cramer Co., Inc., The R. W. 


Dano Electric Company, The 
Davis & Co., Inc., Dean W. 


143, 


The 


244, 3 


294 
288 


170 
153 
306 
258 


Inside F ront Cover 


203 
289 

31 
222 
301 

75 
261 


Dejur-Amsco Corp. 
Denison Engineering Co., The .. 
Deutschmann Corp., Tobe ...... i 
Dial Light Co. of America, Inc. 
Dongan Electric Mfg. Co. 
Dow Chemical Co. . 

Drake Electric Works, Inc. 
Drake Manufacturing Co. 
Driver-Harris Co. 

Dumont Electric Corp. 

Du Pont De Nemours & Co., ‘Ine. “ @* Le 
Durakool, Inc. ‘ 
Durez Plastics & Chemicals, Inc. 
Dykem Company, The .. 


: 92, 93, 


Eastern Air Devices, Inc. .. + 
Eaton Manufacturing Co. .. 48, 
Edison, Inc., Thomas A 

Elastic Stop Nut Corp. of America 
Electric-Auto-Lite Co., The .. 
Electric Motor Corp. .. 

Electric Soldering Iron Co., Inc. 
Electric Specialty Co. .. a 
Electrical Reactance ne 


Essex Wire Corp. 163, 


Fansteel Metallurgical Corp. . 
Federal Telephone and Radio bese 
Felters Company, The .... 
Fenwal Incorporated 

Flexo Wire Co. 


Gair Co., Inc., Robert ... 

Garlock Packing Co., The 

Garrett Co., Inc., George K. 

Gast Manufacturing oe 

Gear Specialties Ho ee pate 

General Electric Co. .. 9, 46, 

72, 73, 198, 209, 255, 

General Industries Co., The 

General Plate Div. of Metals & Controls 
Corp. 

George Co., The P. D. - 

Gibson Co., The William D. 

Gibson Electric Co. 

Gisholt Machine Co. ..... 

Goodrich Co., The B. F. .. 

Goodrich Chemical Co., B. F. 

Gramer Company, The 

Granite City Steel Co. es 

Guardian Electric Mfg. Co. 

Guardian Products Co. 


201, 


Hansen Manufacturing Co., Inc. 
Hardwick, Hindle, Inc. ; 
Harper Co., The H. M. .. 

Haydon Company, a i See 
Haydon Manufacturing Co., Inc. . 
Heinze Electric Co. 
Herzog Miniature Lamp Works 
Hilliard Corp., The 


. Hillsdale Commutator Co. .. 


Holliston Mills, Inc., The .. 
Homer Commutator Co. 

Hoskins Mfg. Co. 
Hubbard Spring Co., M. D. . 
Hunter Pressed Steel Co. ..... 
Hydraulic Press Mfg. Co., The 


Illinois Electric Porcelain Co. . 

Ilsco Copper Tube & Products Co., Inc. 
Indiana Steel Products Co., The .. 
Industrial Molded Products Co. 
Insulation Manufacturers Corp. 
Interchemical Corp. .. 
International Resistance Co. 
International Screw Co. . 
Irvington Varnish & Insulator Co. 


Jack & Heintz Precision Industries, Inc. 18, 
Janette Mfg. Co. . 
Jelliff Mfg. Corp., "7 is ss cowannwa cdot 
Johnson Bronze 
Jones, Howard B., * Div. Cinch Manufac- 

turing Corp. 


Karp Metal Products Caneee, Inc. 
Kester Solder Co. ........ 224, 
Keuffel & Esser Co. 


. 251 


301 
162 
194 
141 


. 303 
. 178 


167 
302 
231 
304 


. 297 


90 
189 
218 

98 


242 


. 158 


286 
186 
271 


215 
247 
248 


_ 293 


294 
210 
220 
312 
164 
289 
309 


. 172 


293 


293 
155 
307 
259 
196 


49 
293 
74 


. 307 
i 
. 175 
. 237 
- 143 


71 


19 
210 
194 

12 


301 


47 
295 
Ad 


Kirkland Co., H. R., The 
Klein & Sons, Mathias 
Knox Porcelain Corp. 

Kopp Glass Inc. 

Krieg Company, Charles" w. 
Kreuger & Hudepohl 
Kurman Electronics Corp. 
Kurz-Kasch, Inc. 


Lacquer & Chemical Corp. 
Lamb Electric Co., The ina 
Lamson & Sessions Co., The . 
Landis & Gyr, Inc. .. ‘i 
Lead-All Products Co. 
Lectrohm, Inc. ; 
Lester-Phoenix, Inc. 
Linden Co., Inc. 

Lord Manufacturing Co. 
Louthan Mfg. Co., The 


Madison-Kipp Corp. ........ 
Mallory & Co., Inc., P. R. . 
Manufacturers Screw Prod. 


204 
302 
49 
94 
158 
294 
260 
34 


289 

159 

143, 193 
222 

290 

299 

234 

260 

249 

49, 286 


275 
177 
143 


Master Electric Co., The 199, Inside Back Cover 


McGill Manufacturing Co., Ine. 307 
Mercoid Corp., The ; 240 
Mercury Clutch Corp. .. 81 
Meyercord Co., The 292 
Mica Insulator Co. . 264, 265 
Micarta Fabricators, Inc. 260 
Micro Switch Corp. .. 28, 29 
Midwest Molding & Mfg. Co. . 262 
Milford Rivet & Machine Co., The 143, 160 
Millen Mfg. Co., Inc., James . 295 
Mitchell-Rand Insulation Co., Inc. . 211 
Monsanto Chemical Co. ..... 13 
Moraine Products Div., General Motors 

BEE co hawks aac ecnecta ra . 245 
Moulded Metals Co. * “Ine. 293 
Multi-Products Tool Co. 239 
National Acme Co., The... 205 
National Ceramic Co. 49 
National Electric Controller Co. 305 
National Electrical Mfgrs. Assoc. 49 
National Formetal Co. 257 
Ce Ee a ee 143 
National Lock Washer Co., The... 208 
National Screw & Mfg. Co., The 143 
New Departure, Div. of General Motors 

RS 5in50 Binh on BO as er dina bow wis 3 
New England Serew Co. ......... 143 
New Jersey Wood Finishing Co.. 221 
New Jersey Zine Co., The.. 100 
Newport Rolling Mill Co., The, ‘Div. of 

Andrews Steel Co. ................ 295 
New Wrinkle, Ime. ............ x 
Nippert Electric Products Co., The. 252 
Norma-Hoffman Bearings Corp. .. 243 
North American Electric Lamp Co. 302 
Northern Industrial Chemical Co. 168 
Nothelfer Winding Laboratories 241 
Oakite Products, Inc. . 156 
Ohio Electric Mfg. Co., The ...... ~ oon 
Oster Mfg. Ce., Johm ............. . 204 
Owens-Corning Fiberglas Corp. 187 


Ozalid Div., General Aniline & Film Cor). 88 


Palm Bros. Decalecomania Co., The .. 
Palnut Co., The . 
Panelyte Division, St. 
Paper Mfg. Co. . 
Paramount Paper Tube Co. .. 
Paranite Wire & Cable Cals 
Parker-Kalon Corp. .... 
Pawtucket Screw Co. 

Péck Spring Co., The ‘ 
Peerless Electric Co., The 
Permo, Inc. ; 

Pesco Products Co. 

Pheoll Mfg. Co. ; ; 
Phillips Screw Manofacturers | 
Phospher Bronze Smelting Co. 


Regis Sales Corp. 235 


195 
186 


289 
299 
163 
62, 143 
143 
303 
297 
304 

. 171 
143 
143 
290 


— Division, ee eenrune Glass 


Plastic Insulator Co., Inc. ..... 
Plastic Manufacturers, Inc. 


40 
300 
278 


Porcelain, Electrical Porcelain Section of 
the National Electrical Manufacturers 


BI ooo eh x kien ON eke ye 


19 


2 cc rrr 


AUGUST 1946 


311 




























































































ELECTRICAL MANUFACTURING Git . 


Porcelain Products, Inc. 
Precision Paper Tube Co. 
Progressive Mfg. Co., The 
Publix Metal Products, Inc. 
Pure Corban Co., Inc. 
Pyramid Products Co. 


Quadriga Manufacturing Co., The 


RCA Tube Division, Radio Corp. of Amer. 

Rajah Co., The 

Raymond Manufacturing Co., ‘Div. of As- 

sociated Spring Corp. . 

Reading Screw Co. he 

Reconstruction Finance Corp. 229, 
267, 268, 269, 

Redmond Co., Inc. 

Reed & Prince Mfg. Co. 

Reliable Spring & Wire Forms Co., The 

Reliance Electric & Engrg. Co., The 

Remler Co. Ltd. ; 

Revere Copper & Brass, Inc. 

Rhode Island Insulated Wire Co. 

Richardson Co., The re 

Riverside Metal Co., The . 

Rockbestos Products Corp. .. 

Roller Smith ° erates 

Rome Cable Corp. 

Russell, Burdsall & Ward Bolt & Nut Co. 

Ryerson & Son, Inc., Joseph T. 


Scovill Mfg. Co. ; 27, 143, 276 
Selenium Corp. of Amer. .. 25 
Seymour Manufacturing Co., The 53 


Shakeproof, Inc. 

Shallcross Mfg. Co. 

Signal Electric Mfg. Co. 

Smith Mfg. Co., Inc., F. A. 

Solar Manufacturing Corp. 

Sound Equipment Corp. 
Southington Hardware Mfg. Co., The 


Special Electrical Porcelain Section, Na- 
tional Electrical Mfgrs. Assoc. 


Speer Carbon Co. 

Spencer Thermostat Co. .. 
Sprague Electric Co. 

Square D Company 

Stackpole Carbon Co. 

Standard Electrical Products Co. 
Standard Molding Corp. 
Standard Pressed Steel Co. 
Standard Transformer Co., The .. 
Star Porcelain Co., The 
Sta-Warm Electric Co. 

Steel Co. of Canada Ltd. 
Sterling Bolt Co. .. 

Sterling Engineering Co., Inc. 
Steward Mfg. Co., D. M. 

Sticht Co., Inc., Herman H. 
Strom Steel Ball Co. 
Struthers-Dunn, Inc. 

Stupakoff Ceramic Mfg. Co. 
Superior Electric Co., The . 


Taylor-Winfield Corp., The 
Telechron Inc. 


Tennessee Coal, Iron & Railroad Co. ..... 17 
Thomas Steel Co., The ... . 154 
Thompson-Bremer & Co ... ; 87 
Timken Roller Bearing Co., The ee 
Titchener & Co., E. H. 286 
Toledo Standard Commutator Co. ‘ao ca 
Torrington Mfg. Co., The ............. 32 
Trico Fuse Mfg. Co. 300 
Triplett Electrical Instrument Co. i 300 
Trumbull Electric Mfg. Co. 219 


Union Carbide & Carbon Corp. . 

Union Pacific Railroad 

United States Gauge Co.—Division Amer- 
ican Machine & Metals, Inc. ‘ 

U. S. Radium Corp. ... 

U. S. Rubber Co. .... 

United States Steel Corp. 

Universal Clay Products Co., The 

Universal Winding Co. 


Valley Electric Corp. 
Veeder-Root, Inc. 


Waldes-Kohinoor, Inc. ............ 179 
Walker Co., George . - 296 
Walker-Turner Co., Inc. ..... . 305 
War Assets Administration 


Ward Leonard Electric Co. 
Waterbury Companies, Inc. 
Wenco Mfg. Co. 


West Bend Equipment Corp. ...... 

Westfield Metal Products Co., Inc. .. 
Westinghouse Electric Corp. ‘Back ‘Cover 
Weston Electrical Instrument Corp. 14 
West Virginia Pulp & Paper Co. ........ 250 
Whistler & Sons, Inc., S. B. 

Wiegand Co., Edwin L. 

Wilson Co., The H. A. 

Wire Stripper Co. 

Wolverine Bolt Co. 

Worcester Pressed Steel Co. 


TAKES TIME 2 2 oye 


TIMING PROBLEMS 


For more than 17 years, A.W. HAYDON has been 
designing and building timing devices for almost 


every conceivable industrial need. 


There is no substitute for such experience. 


If you have a problem involving small gearing in 


relation with electrical and mechanical components,we 


would welcome an opportunity to help you solve it. 


ee. 


“A.W-HIAYDON 


COMPANY 


WATERBURY 32, CONNECTICUT 


Custom Design and Manufacture of Electrical Devices 
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ake RIGHT NUS eY-y leh aed 
the RIGHT shaft speed 


ets RIGHT where you want it 


That's the horsesense wy to use horsepower. See how the designer of this 
cement cooling equipment hu: secured power right where he needs it... 
and at exactly the right speed. Easy to order, easy to use, he has saved 
himself time, space and money by using these compact, integrally built 
power units. How else could he have secured such a cies cut, economical 
design. 

PNT Math die hel Mua uC Olt aul cls Masel meu hZomel ile, 
oa ae MS MOM SMT acl ML Me oa 
Tee Mette iTS MMe cell el MRNA MY Meee ar Lc 

. for all cycles, phases and frequencies .. . in open, splash proof, totally 
enclosed, fan cooled and explosion proof types . . . with Speedrangers (me- 
chanical variable speed) and Unibrakes . . . for every type mounting. 

Increase the salability of your motor driven products . . . improve the 
economy, safety and productivity of your plant equipment, with Master 


Gearmotors ... the horsesense way to use horsepower. 


THE MASTER ELECTRIC COMPANY ¢ DAYTON 1, OHIO 
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Type C HIPERSIL cores have made possible marked 
improvements in size, efficiency and weight of small trans- 
formers. Now, Type RC HIPERSIL cores make possible 
these same basic advantages at lower cost. 

Type RC HIPERSIL cores are preassembled in the 
same manner as- Type C HIPERSIL cores. They are 
wound and shaped from a continuous strip of steel, solidly 
bonded and then cut into two segments. Tedious stacking 
of separate laminations is eliminated. 

Their lower cost is made possible by simplified manufac- 
ture and by the use of tolerances less rigid than for Type C 
cores, but within the limits required for most practical 
applications. 

Type RC cores are furnished in 35 standard sizes, in 
29-gauge thickness only. Write for folder B-3743 containing 
full details. Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pa. 1.70487 
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Radio and Television Transformers 


Broadcast Equipment Transformers 


Induction Heating Transformers 


Small Specialty Transformers 


*Registered Trade Mark, Westinghouse Electric Corp. 





